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PUBLIC NOTICES 





he Director - General, 


India Store Department, Belvedere 
road, Lambeth, London, 8.E. 1, invites 
TENDERS for :— 

FOUR 65 a STEAM BREAK- 

DOWN CRAN 

Tenders due on ‘ibe 80th April, 1929. 
et 


Forms of Tender available from the above at a f 
of 5s.. 1496 


which will not he returned. 





Nivil Service Commis- 


SION. 

FORTHCOMING E XAMINATION. 

MALE CARTOGRAPHERS in 
Hydrographic Department of 
Admiralty (19-25, with extension 
certain cases). Regulations and 
ticulars are obtainable from the SECRETARY, 
Service Commission, Burlington-gardens, London, 
W. 1, together with the form on which applicaticn 
must be made. The latest date for the receipt of appli- 


cation forms ts 23rd May. 1152 
( ‘rown Agents for the 
APPOINTMENTS. 
APPLICATIONS from qualified candi 


NITIES. 
dates are INVITED for the following 





par- 
Civil 





COLONIAL. ‘GOVERNME NT 





POSTS : 
M/142¢4 ‘.—SE NIOR ASSISTANT ENGINEER 
QUIRED by the GOVERNMENT of the TANGANYIKA 


RE 


eet ORY for Road Construction in the Public 

Works Department for a tour of 20 to 830 months’ 
service, with possible extension. Salary £720, rising 
to £840 a year by annual increments of £30, and 
thence to £920 a year by annual increments of £40 
(The question will be considered of paying a higher 
commencing salary than £720 a year in the foregoing 
scale. to a very highly qualified candidate.) Fre« 
uarters and passages and liberal leave on full salary 
he selected candidate will be required to provide 
bimself with a motor car, for which a mileage allow 
ance will be granted whilst used on duty. Candidates, 
30 to 40 years of age, preferably Associate Members 
of the Institution of Civil Engineers, must have had 
previous experience «s Contractors’ Engineers or 
similar position on road or railway construction 
abroad; must be competent to handle subordinate 
staff and labour and to arrange contracts; have had 
experience in survey work and the design of bridges 
an be competent to take complete charge as 
Resident Engineer of road construction, including 
earthworks, steel, reinforced concrete, timber bridges 
and auxiliary works 

Apply at once by letter, stating age, whether 
married or single, and full particulars of qualificaticrs 


and experience, to the CROWN AGENTS FOR TH} 
COLONIES, 4, Millbank, London, 8.W.1, quoting 
M/1124. 1486 





é 
A rmstrong College, 
NEWCASTLE-UPON-TYNE. 
(IN THE UNIVERSITY OF DURHAM.) 


COURSES for the PASS DEGREE of B.Sc. and 
the HONOURS DEGREE of B.Sc. in MECH 
ANICAL, MARINE, CIVIL or ELECTRICAL ENGI 
NEERING, MINING, METALLURGY, or NAVAL 
ARCHITECTURE. The curricula of the Pass Degree 
and the Honours Degree normally occupy periods of 
three and four years respectively, but candidates 
presenting evidence of sufficient previous training 
may be allowed to proceed to either Degree after two 
years’ residence. 


The engineering laboratories have recently been 
extended, and all Departments are equipped for 
advanced tutorial and research work. 


Full particulars of the Courses may be had on 


application to 


THE REGISTRAR, 
Armstrong College, 
Newcastle-upon-Tyne. 





]niversity of Liverpool. 


FACULTY OF ENG INEERING. 
Dean Professor G. E. SCHOLES, M.B.E., M.Sc., 
M.1.A.E., M.1. Mech. FE 
Prospectus and full particulars may be obtained 


on application to the REGISTRAR of Courses designed 
for Students desiring to qualify as Mechanical, Elec- 
trical, Civil or Marine Engineers, as Naval Archi- 
tects or as Metallurgists and Metallurgical Engineers. 
1475 
1928 H. 049 





In the High Court of Justice 
Chancery Division 
~ Justice Clauson. 
the Matt of HENRY CRAWSHAY 
COMPANY LaeTS DP and REDUCED, 
d 


ne 
In the Matter of the ¢ oMP ANTES (CONSOLIDATION) 
ACT 1908 


In AND 


Jotice is Hereby Given that 


a the Order of the High Court of Justice Chan- 
cery Division dated the 19th March 1929, confirming 
the reduction of the Capital of the above-nremed Com- 
pany from £140,000 to £119,000 and the Minute 
approved by the Court showing with respect to the 
Share Capital of the Company as altered the several 
Particulars required by the above Act were registered 
by the aapowes of Companies on the 27th day of 
March, 19 
Dated this 28th March 1929. 
GIBSON & WELDON, 
27, Chancery-lane, W.C. 2 


Agente for 
WELLINGTON CLIFFORD & MATTHEWS, 
Gloucester, 
Solicitors for the said Company. 


Bombay, Baroda and Central 


INDIA RAILWAY COMPANY. 
The Directors are prepared to receive up to Noon on 
Wednesday, 24th April, TENDERS for the SUPPLY 


of :— 
BOLTS, NUTS, RIVETS, &c. 

Tenders must be made on forms, copies of which, 
with specification, can be obtained at these offices on 
payment of £1 each (which will not be returned). 

The Directors do not bind themselves to accept the 
lowest or any ‘Tender. 

G. 8. YOUNG, 


. Secretary. 
Offices : The White Mansion, 
1, Petty France, Westminster, S.W. 1, 
Srd April, 1929. 


62 





1484 
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PUBLIC NOTICES 





~ Ty ’ 

The Manchester Steam Users 
ASSOCIATION 

The ANNUAL GENERAL MEETING of the MEM. 
BERS was held in the Board Room of the Asscciation, 
at their Offices, 20, Quay-street, Deansgate, Man- 
chester, on Tuesday, March 26th, Harold Lee, Esq., 
J.P., Manchester (President), in the chair, when the 
following resolutions were adopted 

Moved by the Chairman, seconded by J. T 
Browne, Esq., Pendlebury (Vice-President), and 
resolved :— 

“* That the 


Report of the Committee of Manage- 
ment to the Subscribers, together with the 
Financial Statement for the year 1028, be 
and is hereby approved and adopted.’ 

Moved by R. C. Macdonald, Esq. (South Metro- 
politan Gas Co., London), seconded by —. Hibbert, 

Esq. ( ‘allenders Cable and Construction Co., d., 

Leigh), and resolved : 

“That the thanks “ot the Association are due and 

are hereby presented to the Committee of 

Management for their past services, and that 

the following gentlemen be elected the Com- 

mittee for the eneming year, with power to 

add to their number : 

COMMITTEE OF "MAN AGEMENT. 

Harold Lee, Esq., J.P., Manchester. 

A. Norman Dugdale, Esq., J.P., Blackburn 

Jas. Stanley Addison, Esq., London. 

J. T. Browne, Esq., Pendlebury. 

Charies W. Crossley, Esq., J.P., Halifax. 

G. Lennard Bok len, Esq., Manchester. 

Cc. J. G. MacGuckin, Esq., Openshaw,.”’ 
Moved by Gerald Lee, Esq. (Sir Elkanah Armitage 


anid Sons, Ltd., Pendleton), seconded by —. Daintith, 
Esq. (James Fairclough and Sons, Ltd., Warrington), 
aol resolved 
“That Messrs. F. W. Popplewell and Son, 
Chartered Accountants, Manchester, be 
appointed Auditors of the Association's 
accounts for the year 1920."" 
JAMES PARR. 
Secretary 
20, Quay-street, Deansgate, Manchester, 
2nd April, 1929. 1480 





STRUCTURAL STEEL FOR SALE. 


he Commissioners of Public 


WORKS, Dublin, have FOR SALE at Killeagh 
disused Airship Station on Great Seouthern Railway 


line, 20 miles from Cork, SEVERAL HUNDRED 
TONS of STEEL, viz.. Lattice Girders, Colamns, 
Stanchions, Joists, Plates, &c and a QUANTITY 


of other MATERIALS, viz., Railway Railg ‘about 
20,000ft. lineal) Corrugated Iron, Gas and Water 
Pipes, Nuts, Bolts, &c 

An illustrated schedule of the materials can be 


obtained on application at this office on deposit of 
which will be refunded on return of the schedule 

Copies of the echedule may be inspected free at 
this office or at the District Office of Works, Govern 
mot Buildings, Patrick-street, Cork, where order 
to view the property may be obtained. 

Sealed Tenders for the purchase of the materials 
as a whole or in lots will be received up to Twelve 
Noon on 10th May, 1929 

The Commissioners will not be bound to accept the 
highest or any Tender. T 


Office of public Works, 
61, § 





CASSEDY, Secretary 


. Stephen's boy 
30th March, 1929. 
25/A. 2413 


Dublin, 
1485 
Co 





SITUATIONS OPEN 


Testmontats, NOT Onrorats, 
SPECIFICALLY REQUESTED. 


COPIES or UNLESS 


‘ae ICANTS 
i Shanghai Municipal 
aivertised in the issues 


APPOINTMENTS with the 

Electricity Department, 
dated the 18th and 25th 
January, and 8th March, who have not already been 
communicated with, are advised that their applica 
tions have not been successful. 1457 A 


for 








es 





INDEX TO ADVERTISEMENTS, PAGE 83. 
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PUBLIC NOTICES 


dministrative een of 
LONDON. 


RECONSTRUCTION OF TRAMWAYS, 
CHAPEL HIGH-STREET 

The London County Council invites TENDERS for 
the RECONSTRUCTION of CONDUIT TRAMWAYS 
in Whitechapel High-street, and PAVING WORKS 
incidental thereto. 

The specification, form of Tender, drawings, &c., 
may be obtained, on or after Tuesday, 2nd April, 
1929, on application to the Chief Engineer, the Old 
County Hall, Spring-gardens, 8.W.1, upon payment 
of £5 by cheque, draft, or money order to the order 
of the London County Council. This amount will be 
returnable only if the teuderer shall have sent in a 
bona fide Tender and shall not have withdrawn the 
same. Full particulars of the work may be obtained 
on personal application and the rey documents 
may be inspected before payment of the 

Remittances by post should be chamae to the 
Chief Engineer at the Old County Hall, Spring- 
gardens, 58.W. Personal inquiries at Room 3a, 
No. 8, Warwick House-street, Cockspur-street, S.W. 1. 

The contractor will be bound to observe the pro 
visions of a fair wages clause, the terms of which are 
set out fully in the instructions for Tender and form 
of contract and in “‘ The London County Council 
Gazette.” 

No Tender received by the Clerk of the Council at 
the County Hall, Westminster Bridge, 8.E.1, after 
4 p.m. on Monday, 22nd April, 1929, will be con- 
sidered. 
The Council does not bind itself to accept the lowest 


or any Tender. 
MONTAGU H. COX, 
1397 Clerk of the London County Council, 


WHITE- 





\ Jincanton Rural District 
COUNCIL. 


TO CONTRACTORS, HAULIERS, &e. 
FOR SALE, TWO STEAM WAGONS. 

The above Canal invite TENDERS for the PUR- 
CHASE of TWO AVELING AND PORTER STEAM 
MOTOR WAGONS (1921). One wagon can be seen 
at Castle Cary and the other at Wincanton. Licences 
paid to Sist December, 1929. 

Tenders, quoting for the purchase of either one or 
both wagons, to be sent in to the undersigned not 


later than 9 a.m. on Wednesday, the 10th April, 1929. 
By Order, 
E. N. MARTIN, 
Clerk. 
Poor Law Office, Wincanton, Somt., 
27th March, 1929. 1469 





_Fu BLIC NOTICES 


14] Bengal- -Nagpur Railway Com- 


PANY, LIMITED. 
The Directors are prepared to TENDERS 


receive 


for 


196 PAIRS WHEELS and AXLES, 3ft. 7in. Dia., 
with 10in. by 5in. Journals and Disc Centres 
THESE WHEELS AND AXLES ARE URGENTLY 

REQUIRED AND EARLY AND PUNCTUAL DELI- 

VERY IS THEREFORE ESSENTIAL. 
Specification and form of Tender can be 

at the Company's Offices, 132, 

Broad-street, London, E.C. 2, 

3rd April, 1929. 

A fee of 20s. will be charged for each copy of the 
specification, which is Not returnable. 

Tenders must be submitted not later than Noon on 
Monday, 15th April, 1929. 

The Directors do not bind themselves to accept the 
lowest or any Tender, and reserve to themselves the 
rignt of reducing or dividing the order. 

By Order of the Board, 

R. C. VOLKERS, 
Secretary. 


Qouth Indian Railway 
- j 


PANY, LIMITED. 

The Directors are prepared to receive TENDERS for 
the SUPPLY of : 

1. TWO LOCOMOTIVE pom. ERS (Narrow Gange). 
2. PLATELAYERS’ TOO 

3. SHEFFIELD TOOLS, — 

4. CARRIAGE FITTINGS. 

Specifications and forms of Tender will be available 
at the uprer’e Offices, 91, Petty France, West- 
minster, 8.W. 

Tenders, 41 to the Chairman and Directors 
of the South: Indian Railway Cx mpany, Limited, 
marked ‘* Tender for Locomotive Boilers,’” or as the 
case may be, with the name of the firm tendering, must 
be left with the undersigned not later than Twelve 


obtained 
Gresham House, Old 
on or after Wednesday, 


1455 


Com- 


Noon on Friday, 26th April, 1929, in respect of 
Specification No. 1, and not later than Twelve Noon 
on Friday, 19th April, in respect of Specifications 


Nos. 2 to 4. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

A charge, which will not be returned, will be made of 
10s. for each copy of Specifications Nos. 1, 2 and 3, 
and of 5s. for each copy of Specification No. 4. 

the 


Copies of the drawings may be obtained at 


offices of the Company's Consulting Engineers, Messrs. 
Robert White and Partners, 3, V 


A. MUIRHEAD, 
Managing Director. 

91, Petty France, Westminster, 8.W.1, 
2nd April, 1929. 


Victoria-street, West- 


minster, 8. 


1483 








NDIA STORE DEPARTMENT.— APPLICANTS for 











the POST of ASSISTANT ENGINEER  INSPR( 
TOR are informed that the VACANCY has now 
been_ FILLED. 14 
, for Factory in Borneo, ASSISTANT 
wINEER, with experience Steam Plants 
Public ‘school man, age 22 Commencing salary 
£400, outfit allowance, sonnel increases.— Addres« 
stating qualifications and references, 1465, The Engi 
neer O 1465 A 





T,ANTED IMMEDIATELY, for a British Structural 


\ 


Works in India, a HEAD DESIGNER; man 
with commercial experience preferred Must have 
good knowledge of Steel Bridge Work designing 


Remuneration the equivalent of 
with excellent prospects for the right type of man. 
Age between 33 and 40.—Write, with copies of testi- 
monials and photograph, to Z.A. 761, c/o Deacon's 
Advertising Agency, Fenchurch-avenue. London. 
1396 A 


£2000. per annum, 





\ JANTED, MACHINE DESIGNER. with 
wide experience in design of apecial pur- 
pose machines, capable of investigating miech- 
anical methods of manufacture. 
Address, giving full particulars of experience 
and age, 1474, The Engineer Office. M74 4 





SITUATIONS OPEN (continued) 
Page 2. 


SITUATIONS WANTED, Page 2. 
AUCTIONS, Page 84. 
MACHINERY, &c.. WANTED, Page 2. 


BUSINESSES and PREMISES 
(For Sale, etc... Page 2. 


EDUCATIONAL, Page 2. 
PATENTS, Page 2. 
PARTNERSHIPS, Page 2. 
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SITUATIONS OPEN (co :tinued) 





SITUATIONS OPEN (continued) 


EDUCATIONAL 





Py aazED Young ENGINEER, Preferably 
either just from university or with few 
years’ Sales Engineering experience. Fluent 
French essential and good knowledge either 
German or Spanish, but preferably both. Per- 
manent employment with ample scope for 
advancement for right man. Full particulars as 
to age, education, training, and experience by 
letter.—Address, 1381, The Engineer Office. 
1381 a 





WATER AUTHORITY in the Bast Midlands 
£ REQUIRES the SERVICES of an experienced 
MAN to act as DEPUTY SUPERINTENDENT at one 
of their Pumping Stations. 

Candidates must have 
rience, be skilled mechanics, 
Plant and the control of labour. 

Wages £4 per week, with free house, 
and uniform. 

Applications, in 
must state age (not 


workshop expe- 
to Steam 


practical 
accustomed 
coal, lighting, 
candidates’ own handwriting, 
exceeding 35 years), present 
employment, and be accompanied by copies of not 
more than three recent testimonials, and must be 
delivered not later than the 22nd day of April, 1929. 
Address, 1466, The Engineer Office. 4 A 


a> ENGINEERING WORKS Near _ London, 
r employing 500 to 1000 men, REQUIRES as 
WORKS MANAGER a keen capable man of proved 
ability. Successful applicant, who should have expe- 
rience in modern workshop practice, planning, rate 
xing, and up-to-date mechine processes, must be 
tactful disciplinarian and have push and initiative. 
State in confidence age, experience, and references. 
An attractive salary will be paid to a first-class man. 
—-Address, 1468, The Engineer Office. 1468 a 


pss SECRETARY (MALE) REQUIRED for 
Director of Electrical Engineering Works in tne 

yy na Some technical knowledge essential.— 
ddress, stating age, qualifications, experience, and 

aaa required, 1454, The Engineer Office. 1454 a 


| hg ta — REQUIRED for Engineering Factory 
in London. Must be fully experienced in al) 
branches of rate-Axing and layouts.—Address, stating 
age, experience, and salary required, 1494, The Engi- 
neer Office. 1494 A 


| 3 hg eg REQUIRED, with Thorough 
knowledge of Sanitary Fittings and Plumbing, 
to call on architects.—W es stating experience, age, 
salary required, ** A. O.,”" oJ. W. Vickers and Co., 
Ltd., 24, Austin Friars, EC. 2. 1482 a 
EQUIRED by Prominent Manufacturing aoe 
neers (English), ENGINEER REPRESENTA- 
TIVE, to work from London. State full details of 
training and other experience, together with salary 
expected.—Address, 1478, The Engineer One. 
A 


toaye A = 5 London Office 
must be 
referably 
Cranes. 
and salary 
fice. 
P5699 a 




















ALES ENGINEER RE 
of Scotch Firm of : 
thoroughly familiar with latest aaa 
including Electric Derrick and Overh 
State age, training. sales experience, 
exp2c ed.— Address, P5699, The Engineer 
Ww ANTED, DRAUGHTSMAN, with Experience in 
Mechanical Equipment of Electric Winding 


Engines, Manchester district.—Address, stating age, 
experience, and salary, 1481, The Engineer oun 





ice. 
A 





wtp IMMEDIATELY, First-class DRAUGHTS- 
MAN for Metallurgical and Industrial Furnace 
also & good MECHANICAL MAN for Project 
experieuce with Powdered Fuel an advantage. 
State age, experience, and salary required.—Address, 
1473, The Engineer Office. 1473 A 


‘HIEF DRAUGHTSMAN REQUIRED by Leading 
( Firm of Gear Specialists and Engineers near 
London. Must have sound education, good technical 
qualifications and experience in general engineering 
design and practice ; some knowledge of Machine Tool 
design an advantage.—Address, stating fully training, 
qualifications, age, salary expected, and when free, 


Work ; 
Work : 








1489, The Engineer Office. 1489 A 
YONSTRUCTIONAL DRAUGHTSMAN RE - 
( QUIRED. Applicants must be energetic men 


with experience in the design and detail of all classes 
of Constructional Steel Work.—Apply, stating age, 
qualifications, and experience, to MANAGER, Con- 
structional Department, Frodingham Iron and Steel 
Co., Ltd., Scunthorpe. 1477 A 


|) — — DRAUGHTSMEN REQUIRED by 
London Structural Engineers, Applicants 
should have previous experience of similar work. 
State age and salary required, &¢c.—Address, 1409, 
The Engineer Office. A 








UIRED.—Apply by letter to CHAS 
DRAWING. OFFICE, The Austin Motor Co., Long- 
bridge, eee stating age, experience, and 
salary requir 14454 

RAUGHTSMAN for Heavy Oil a Land Type. 
—Address full particulars, age, and salary 
quired, 858, The Engineer Office. 858 


RAUGHTSMAN (JUNIOR) WANTED, Preferably 
with erpertence in vee and Heating Work.— 


D*% AUGHTSMAN, Capable, with Good Baperience, 











Write, stati ala and experience, to 

MUSGRAV = ‘ont t ‘OMPANY, ‘Sardinia House, Kings- 

way, W.C. 1491 A 
RAUGHTSMAN (Not Junior) for Pumping Ma- 


chinery, Reciprocating and/or an ng 
Address, stating age, experience, salary requ “., = 
The Engineer Office 


| RAUGHTSMAN REQUIRED, with _ First-class 

designing ability for Laundry Machinery ; 
permanent post to suitable man in the East Midlands. 
Must be fully experienced in high-class design; pre- 











ference given to one with American or Continental 

experience. State age, full experience, and salary 

required.—Address, 1488, The Engineer Office. _1488 A 

De > +HTSMEN REQUIRED, Experienced in the 

design of fixed Heavy Oil Engines and the 

arrangement of same.—Apply, stating experience, 
age, and salary expected, to ‘“*‘ DRAUGHTSMEN,’ 
Tangyes Limited, Cornwall Works, Birmingham. 
1490 A 

| RAUGHTSMAN REQUIRED for Machine Tools. 

) \ permanent and progressive position for suit- 

able man.—Address, 1444, The Engineer O 

14444 

RAUG HTSNEN (STRUCTURAL).—VACANCY for 

) 2 or 3 SENIORS and JUNIORS; experience on 


knowledge of 


Steel-frame Building Work essential, 
Permanent 


L.CA Building Acts advantageous. 
sitions with prospects for good men. 
RUBERY OWEN and CO., Imperial Bien. 56, 

Kingsway, W.C. 2 687 A 


RAUGHTSMAN, ite Some Electrical Designing 

experience, REQUIRED ; country works. Appli- 

cants must give full ‘eanthestoos of experience and 

qualifications, also state age and salary, to Box 

H620, c/o Haddon's, Salisbury-square, London, E.C.4. 
1314 a 








SS" DRAUGHTSMAN REQUIRED 
‘4 temporarily in Engineers’ Office in Westminster, 
experienced in Railway Track and Rolling Stock.— 
Address, stating age, experience, and salary 7 ae 
1495, The Engineer Office. 1495 

7 XPERIENCED CRANE 
‘, QUIRED, accustomed to designing Steam and 
Electric Cranes.—Address, stating experience, age 
references, and salary required, 1476, The Engineer 
Office 1476 A 








DRAUGHTSMAN RE- 


N ECHANICAL DRAUGHTSMAN, with Technical 
i training, ino? and drawing-office éxperience 
(aged 24-30). ust be able to design machines for 
special purposes + -% rough sketches and instructions. 
London area.— Write, giving experience, training, 


age, 

and salary required, * Sy E. 153, ¢/o C. Mitchell 
and Co., 1, 1, Snow-hill, E.C. 1. 1452 a 

ayy IRED in Lange Switchgear Engineering 

Works, London area, experie GN 


DR Av GHTSMAN.—Write, giving age, experience, | 
salary required, ‘. Box 523, Sells Advertising Offices 
Fleet-street, E.C. 4. 1453 a 


YENIOR CONSTRUCTIONAL ENGINEER'S 
\ DRAUGHTSMAN REQUIRED, accustomed to 
designing Steel-framed Buildings and preparation of 
quantities. Must have had similar experience. Good 
wages and prospects for suitable man.—Address, 
giving full particulars and when at liberty, ee The 
Engineer Office. 1472 A 








TEEL WORK_DESIGNER REQUIRED by Con- 
OO structional Engineers in London, Permanent 
post to right man Similar experience essential. Give 
full particulars of same, also age and salary required, 
&c.—Address, 1408, The Engineer Office. 








1408 A 
~ TRUCTURAL DRAUGHTSMEN WANTED by 
Canadian Bridge Company.—Apply, . . 
WHITE, 36, New Broad-street, . 2. P5690 A 





HE EBBW VALE STEEL, IRON and COAL CO., 
Lid., REQU:LRES a JOINT CHIEF ENGINEER, 
to Take Charge of the Outside Work on Maintenance 
and New Work in the Iron and Steel Section of their 
operations. Applications to be sent to the SECRE- 
TARY, General (Offices, Ebbw Vale, giving age, 
education, technical training, experience, references, 
aud salary required. Applications will be treated 
with strict confidence, but only those giving all the 
particulars asked for will be considered. Mis a 





SITUATIONS WANTED 





A M. INST. C.E., A.M.I. CH. E. (40) DESIRES 
AA. POSITION of RESPONSIBIL ITY. Expert in 
bridge and structural design, production and erection, 
general mechanical engineering, foundry, mass pro- 
duction, &c., railway and methods, 
testing and inspection of all classes, foundations, 
brickwork and _ concrete. Inventive, os and 
diplomatic.—BM/SNOX, ‘London, W.c.1. P5700 B 


| ee one REPRESENTATIVE (Sheffield) DIS- 
4 ENGAGED. Over 20 years with last employers, 
working North Midlands. 
and mining machinery, 
references.—Address, P570: 


requirements 





Good experience pumping 
i! cars, &c. Excellent 
The Engineer Office. 

P5702 B 


NGLISHMAN (87), Technically Trained, Adminis- 
trative and ge experience in purchase 
and control of supplies, good organiser, linguist.— 
Address, P5603, The Engineer Office. P5693 B 
i’ EXECUTIVE BERTH; 20 years’ credentials 
as ch. draughtsman, comml. manager, sales, esti- 
mating, correspondence, design, manufacture, buying, 
erection. French, Spanish, pub. sca. Salary £550. 
At liberty. —BM/ZPPL. P5688 B 








ECHANICAL HANDLING ENGINEER SEEKS 


O orrespondence Courses 
OF PREPARATION FOR THE 
Examinations or the 
INST. OF CIVIL ett Bae 


Mr. Trevor W. 


B.Sc., Honours, Engineering Rn | University, 
Azone, Blast, C.E., A.M.1. Struct. E., M.R.8.1., 
R.S.A., Chartered sod Civil »- 24 Cc. 

For full particulars and advice apply to :—8-11, 
TRAFFORD CHAMBERS, 58, SOUTH JOHN ST., LIVERPOOL 
(Tel Bank 1118). Lonpom Orviom :—65, CHANCERY 





Lane, W.C, 2. an 
(ORBESPONDENC E AND PRIVATE ‘TUITION,— 
Mr. WALKER, B.Se. (Lond.), 2nd place Hons., 


late tutor Cambridge for Engineering Tripos, PRE- 


PARES for A.M.1.¢ M.E. exams. Rate £ 


£2 








monthly or La? ‘arrangement. —68, Maberley- seed. 
Upper Norwood, . 19. P5701 B 
YURVEYING AND LEVELLING. — Exceptional 
opportunity to acquire thorough practical 
instruction.—Address, E. MOUL, Hollybank, Woking. 
P5697 & 
AGENCIES 





PATENTS 
HE PROPRIETOR of PATENT No. 212, m0. 
** Boiler Feed Water Supply 


Plan’ 

Protection _ Gases,"" is DESIROUS of ENTERING 
into ARRANGEMENTS by way of LICENCE and 

otherwise on reasonable terms for the purpose of 
EXPLOITING the same and ensuring its full develop 
ment and practical working.—All communications 
should be addressed in the first ntanee to Messrs 
J. E. EVANS-JACKSON and COMPA Registered 
wo E rel Bath House, 57-60, folbore Termtnct. 
ondon, E 





BUSINESSES and PREMISES 
(For Sale, etc.). 


HEPSTOW, MON.—Excellent WORKS SITE For 
SALE, suitable for engineering, motor or other 
works, area about 4 acres. Ample river and road 
frontages, with railway accommodation; extensiv: 
fitting shop with overbead travelling cranes and othe: 
large ae. offices, warehouses, dwelling-houses 
ce. Freeh Low figure. Vacant possession on com 
pletion. —Apviy, TRUEMAN, Auctioneer, Chepstow, 
1879 & 


OMPLETE MODERN FOUNDRY FOR SALE in 
Belgium (Charleroi district) of 8% acres. 
Equipped with all modern appliances for making 
castings of all tonnages. 
Over 2} acres of shop buildings, tattatins own self 
contained generating station with on 
engine and one 45 P. 
las with a capacity of 5 











eer i of COMBUSTION ENGINEERS REQUIRES 
ENTS (commission basis) to operate areas 
from Newcastle, Norwich, Huntingdon, Grantham, 
Oxford and Cardiff. 
Applicants should have a connection among archi- 
tects, heatirg engineers and boiler users. 
Address, 1493, The Engineer Office. | 1493 Dp 
wit MANUFACTURERS of CENTRIFUGAL 
UMPS, HFATING or LAUNDRY APPA- 
RATUS desiring seneelce by district agent, 
covering 8S. WALES, 8.W. ENGLAND from BR ISTOL 
OFFICE, please” stating terms, to 
BM W xi R, W P5692 D 


AGENT WANTED 


FOR 
CABLEWAYS,CABLEWAY CRANES, 
CONVEYING BY CABLES AND 

CHAINS of all kinds. 
Only people with best references, well intro- 


duced and knowing the line need apply. 
—Offers and references to: 


CURT RUDOLPH, 
Leipzig C 1, Carolinenstrasse 22. 


1451 Dp 





pit » 
1 








IGHT-HAND MAN to MANAGING DIRECTOR of 
Engineering Firm. Twenty years’ technical. 
commercial and sales erperience. Highest credentials, 
Home or Colonies. Full particulars given.—Address, 
P5695, The Engineer Office. P5695 B 


IMS, WHEELS AND FRESSINGS FOR THE 
MOTOR TRADE.—ADVERTISER SEEKS 
POSITION of RESPONSIBILITY. ng experience, 
——— references.—Address, P5683, The . ow 
ce 


UITABLE POST REQUIRED by Expert Baginesr 
uyer; wide European and American mech- 
anical, electrical and constructional experience, pur- 
chase, inspection, shipping, testing, maintenance, 
plant, machinery, metals, stores; good organiser, 
highest integrity.—Address, 1378, The one. a. 
K 











PARTNERSHIPS 





{NGINEER, Experienced Hydro- electric, Pumping, 

4 grinding machinery, £1000 available, DESIRES 

PARTNERSHIP small engineering business or 
POSITION of RESPONSIBILITY with firm engaged 
such work.—Address, P5698, The Basincy. oes. 
5698 © 





XCEPTIONAL OPENING for a GENTLEMAN 
possessing £1500 to Start Ironfoundry in or near 
London. Advertiser would provide work and teach 
business if necessary for position as manager.— 
Address, P5604, The Engineer Office. P5694 c 


ARTNER REQUIRED in Well-established Engi- 
neering Business. opening for orem 
energetic man, either to take inside management or 





representative. About £2000 capital required. State 
age, experience.—Address, P5678, The Engineer 
Office. P5678 c 





Found for Businesses, 
Underwriting and 
R.E., Ltd., 90 

P5689 c 


Peas — tet 
Limited Companies Rormed. 
— Write, 


Mortgages Arranged. 
Chancery-lane, W.C. 2. 





WY Mc Ettssienep LONDON FIRM of ENGI- 
NEERS, manufacturing and marketing Indus- 
trial and Domestic Plant, has developed and panne 
a new design of equipment now in demand, REQUIRE 
£10,000 to £15,000 additional CAPITAL to push sales 
of present and new line to mass production basis. 
Sum required may be made up from more than one 
investor.—Address, 1492, The Engineer Office. 1492 c 








MISCELLANEOUS 
PD° YOU SEEK A PUBLISHER? MSS. of all 
kinds required for immediate publication. 


Advice, Lists, and Booklets of Commendation free. 
Established 30 years.—Messrs. STOCKWELL, Ltd., 
29, Ludgate-hill, London. 532 1 





)NGINEERS—-IMPORTANT NOTICE. 

4 Owing to the unprecedented growth of this 
Institute, brought about by the success of our 
stu lents, we have been compelled to take much larger 
premises in Oxford-street. If you wish for something 
more than a “* bread-and-butter *’ job, you owe it to 
yourself to investigate our Service. Our handbook, 
** ENGINEERING OPPORTUNITIES,” has pointed 
the way to better things to over 15,000 of your 
fellows. _It contains details of A.M.I. Mech. E., 
A.M.LC. A.M.LE.E., A.M.LA.E., ty 4 and 
Guilds, G.P.O. Exams., and describes over 60 home 
Sstuly Courses in_all branches of Electrical, Mech- 
anical and Motor ¢ Bnsincetes. In a brilliant article, 
Professor A. M. Low shows clearly the chances you are 


missing. The book and our advice are quite free. We 
guarantee “‘NO PASS—NO FEE.’ Don’t delay. 
send a ye a! (state branch or exam.). We 


promise that it will be a Se your cme well 


spent.—BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY, 22, Shakespeare House, 29-31, 
Oxtord-street, London, W. 1. P5696 1 





NGINEERS—an Increase of £100 e. 12 Months 
was Wilson’s return from T.1.G.B. training. 
t Wilson was in a poorly-paid post. 





UNIOR CIVIL ENGINEERING DRAUGHTSMAN 
e REQUIRED temporarily in Railway Engineer's 
Office in London, with experience in General Con- 
nal and Building Work.—Address, stating age, 





structi« 
experience, and salary required, 1400 The Engineer 
Office 1400 A 
i] READING DRAUGHTSMAN REQUIRED, with 
4 first-class experience in the design of Steel Works 
Furnaces and Gas Producers.—State age, experience, 
and salary required by letter to STEIN and 
ATKINSON, Ltd., 47, Victoria-street, London, 8.W. 1. 
470 A 





oO 
and had not “looked at a study book since leaving 
Council school. Therefore, however bad you THINK 
your position is, be sure that you can get ont | the 
rut and secure a better job ng T.L.G.B. postal 
training and employment service, S,ecialised coaching 
or A.M.1. Mech E,AMIEE, ete. Moderate Fees. 
Free text-books. Easy instalments. 

Write for advice now and get the 64-page Book, 
“ The Engineer’s Guide to Success,’’ FREE. 


THE FeceorogecaL INSTITUTE OF GREAT 
TAIN (ESTABLISHED 1917), 


76, TRMPLE BAR HOUSE, LONDON, E.C. 4. 


PATENTS 





ING’S PATENT AGENCY, Ltd. a. z KING, mend. 
Patent Agent, G.B., U.S., and Can.). Adv 
handbook and consultations on Patents and Trade 
Marks FREE.—146a, Queen Victoria-street, London, 
E.C. 4. 43 years’ ref. "Phone: Central 0682. 529 


HE ee ~~ a. sr PATENT No. 
197.177, dated 25, 1922, relating to 
- Improvements in casting. seetanee "* is DESIROUS 
ot ENTERING into ARRANGEMENTS by way of a 
LICENCE or otherwise on reasonable terms for the 
purpose of EXPLOITING the above patent and 
ensuring its practical working in Great Britain.—All 
inquiries to be add SINGER, Steger 
Building, Chicago, Illinois. 1404 


HE PROPRIETOR of BRITISH PATENT No. 
9138/15, dated June 22, 1915, relating to 

“* Improvements in Toothed Gearing,”’ is DESIROUS 
of ENTERING into ARRANGEMENTS by way of a 
LICENCE or otherwise on reasonable terms for the 
purpose of EXPLOITING the above patent and 
ensuring > practical working in om Britain —All 
inquiries be to B. GER, Steger 
Building, pa Illinois. 


HE PROPRIETOR of BRITISH PATENT No. 
129,953, dated April 5, 1919, relating to 
** Weight Indicator for Weighing Scales,”’ is DESIR- 
OUS of ENTERING into ARRANGEMENTS by way 
of a LICENCE or otherwise on reasonable terms for the 
purpose of EXPLOITING the above patent and 
ensuring its practical wees in_ Great Britain.—All 
inquiries to be addressed . SINGER, Steger 
Building, Chicago, Illinois. 459 H 


HE PROPRIETOR of BRITISH PATENT No. 
233,518, dated May 12 soe}. relating to ** Im 
provements in Molding Press is DESIROUS of 
ENTERING into ARRANGEMENTS by way of a 
LICENCE or otherwise on reasonable terms for the 
purpose of EXPLOITING the above patent and 
ensuring its practical working in Great Britain.—All 
inquiries to be addres to B. SINGER, Steger 
Building, Chicago, Illinois. 1460 


HE yg of BRITISH PATENT No. 
293,3 Ap 3 8522 and Cognate 25,411 of 
1927, dated March 27th, 1928, for ‘‘ Improvements in 
Means of Consuming a in Boilers and Furnaces,”’ 
is PREPARED to SELL the PATENT or to 
LICENSE British Manufacturers to work the same. 




















Apply, H. SYKES, Chief Engineer, Jonas and 
Colver (Novo), Limited, Novo Steel Works, Sheffiel< 
1467 4 

HE OWNERS of BRITISH PATENTS Nos. 


7 138,644, entitled ‘*‘ Method and Means for Deter- 

mining the Direction of Sounds;*’ No. 138,645, 
entitled *‘ Method and Means for Ascertaining the 
Direction of Sound;” 180,646, entitled ‘* An 
Improved Method of and Means for Measuring Dis- 

tances with the Aid of Sound;”’ 180, 987, entitled 
** Receiving Device for Sound Echoes ; 190,481, 

entitled ‘* Distance Measuring with the Aid of Sound 
Waves;”"’ 207,815, entitled ‘“‘ Improvements in 
Apparatus for Detecting Subaqueous Sound Signals ; "’ 
220,607, entitled *‘ A Method of one Means for 
Measuring Short Intervals of Time;* 236,167, 

entitled ** An Improved Electrical Anchor Winch or 
Capstan ; "" 7,865, entitled *‘ Improvements in and 
relating to Portholes for Ships; *’ 271,307, entitled 
“* Improvements in Ships’ Side ‘Seuttles ; ’’ 278,326, 


entitled ‘‘ Improvements in or relating to nem nad 
Clutches for Flectrical Anchor Winehes, Haul 
Capstans and the like,” are WILLING to ENTER 


into WORKING ARIANGEMENTS for EXPLOITA- 
TION of the same in Great Britain 
Particulars obtainable from TECHNICAL 
BROORDS. Ltd., 59-60, Lincoln's Tnn-Relds, London, 
y.C. 3. a 





ATENTS FOR § 
HE PROPRIETORS of ! Following BRITISH 


No. 211,502 (R. Navet), “ smapoveness in and 
rélating to Pistons of Presses for the Manufacture 
of bre yt wy Articles ; 


No. 247 Irie), ** Improvements in or 
relating to xhausters or Cowls for Use on 
Buildings ; *’ 

No. 178,969 (R. ern), “« Improvements in and 
relating to Wire Brushes ; 

No. 156, 163, ,(Ch. Torley), * Improvements in Water 
Filters 

No. 209,757 (Che. Gle des Produits Chimiques de 

uvres), * Improvements in the Manufacture of 
fo. Zine Sulphide ; 


232,618 (P. Piperéaut and A. Helbronner), 
‘ Improvements in the Manufacture of Pigments 
Containing Zine Oxide,’ 
are DESIROUS of ENTERING into ARRANGE 


INTS for the EXPLOITATION of thei 
TIONS in Great Britain under LICENCE or other- 








wise. 

All communications to OFFICE DES INVEN- 
TIONS, 63, Boulevard Emile Jacqmain, Brussels 
(Belgium). 450 H 





cupola of 3 tons per hour. jef cranes consist of 
two 20-tons, one 10.ton, five 5-tons, and eight 2-tons, 
overhead travelling cranes. 


Will be sold at | half estimated cost. 

Apply in the first place to FELLOWES, WILLIAM 
so) d CO., Ltd., Enqipecrs, 562, y House, 
Victoria-street, London, 173 L 





OR DISPOSAL as GOING CONCERN, MALL} 


ABLE Aa aa A complete with Annealing 
Ovens and Dressing Plant. Manchester ——. 
Address, 1385, The Raginesr Office. 1385 1 





TRAFFORD PARK, MANCHESTER. 
OR SALE, by PRIVATE TREATY at « 


bargain price, 
MODERN FOUNDRY, . es jets, 


Offices. Area of land, or eq. yds. x. ¢ wi 





2850 are covered by one-storey erection on 
same level, Easily "adaptable for other tr trades. 
To treat, F. 8. AIREY, EN TLE and 
CO., 10, Norfolk-street, Manchester, 535 L 
LD . they we oue. GOING © UT 
WORKS FO aE... RN 


— Premises, Saxe ton Da 
£3000 turnover and Eres ee, ver, 7 —Apply. 

Liquidator, J. H. artered Accou: eats 7} 14, 

Park-row, Leeds. 5668 1 


gn egge IRONWORKS. 





These FREEROLLS TRONWORKS for 
aie. 1148.00 000 Slates leet of Warehouses and Build- 
ings. 11 acres. Sales csensstions with L.M. & 8. and 
L. 2 EB. lways. Spl eh Offices. ‘0 BE 
SOLD or LET IN LOTS to suit purchasers. Appiy 


THOS. W. WARD, LTD, 
ALBION WORKS, SHEFFIELD. 





MACHINERY, &c. WANTED 











TANTED, a Modern SLOTTING MACHIN?E. 

18in./20in. stroke. Must be in perfect con 

Offers to give full specification and stat: 
Address, 1463, The Engineer Office 
1463 F 


W TANTED, a 22in. * GARDNER " CRANK PIN 

TURNING MAC HIN ,E. Must be in perfect con 

dition. Offers to give full specification and stat 
lowest price.—Address, 1464, The Engineer —_ 
4164 F 


\ 


dition. 
lowest price. 








y TANTED, RECORDING VOLTMETE R. 0-400 Volts 
for 24-hour period.—Address, P5703, The Engi 
neer Office. P5708 F 
\ JANTED, i5in. Centre 8.8. and S.C. GAP BED 
LATHE, single pulley drive, to admit 1aft 
between centres, with Stin. to 54in. diameter hollow 


1456, The Engineer Office. 


gineer Offi 1456 F , 
ROTARY CONVERTER, 6600 
500 —EDC 4 


volts D.C, 
375 , 


10in. oe 10ft 

working pressure ; 

State make, age, and 
The Engineer Ge. 
471 ¥ 


spindle. Address, 
Vy TANTED, 360-kW 
volte A.C. to 
REES, Ltd., Lianelly. 
PYDRAULIC ACCUMULATOR, 

to 12ft. stroke, 2000 Ib. 
must be in first-class condition 
lowest price.—Address, 1471, 











FOR HIRE 


R HIRE, PUMPS and WELL-BORING TOOLS 
for Trial Borings and Deep Wells.—R. RICHARDS 
and CO., Upper Ground - street, London, 5.E. 
Telephone No. 0978 Hop. 822 k 


R44 D. BATCHELOR, 
ENGINE ER (WATER SUPPLIES EXPERT 
Largest Boring and Pumping ant. 
GRAVESEND CORPORATION TES 

BORINGS to 14,000, yA —- PER DAY 


0. Cc. ‘. ont Saethem. 








ARTESIAN WELL 


ED 3 
(ONE 





*Phones ; Central 4908 : Chatham . 
fires: Boreholes, London Watershed, Chatham. 
ESTAB. OVER iso YEARS. 
SALE 


FOR 


Se® 


nD Pua ¥, VA 2 Py ny ad bi res 
A FEW SELECTIONS 
FROM OUR 
, i Ld hb ’ ‘ 
LARGE STOCKS. 
IN GUARANTEED CONDITION 
TEW 18in. Stroke SLOTTING MACHINE, by 
Newton, with 48in. dia. table, throat depth 
334in. 

New 26in. High-speed COLD SAW CUTTING-OFF 
MACHINE, by Newton, U.S.A., for 6iin. squares, 
7tin. rounds, beams and channels, &c. 

New Single-ended SHEARING MACHINE, by the 
Buffalo Forge Co., 20in. gap, for tin. plate, lin. square, 
1 1-8in. round. 

New Double-ended_ ANGLE and BAR CROPPING 
MACHINES, by the Buffalo Forge Co., for 6in. angles. 
2tin. rounds and squares, flats, tees, &e 

Brown and Sharpe No. 16 PLAIN GRINDER, capa 
city 10in. by 72in. 

Ward i2in. All-geared Head Combination TURRET 
LATHE, with 6 3-8in. dia. hollow spindle. 


GEO. COHEN SONS ax CO. 


NORTH 1 GtoN OVAL ROAD N.W. 10. 
x. Le. oe RED FROM STOLK. 
b: 


da: 
New 30ft. by 8ft. LANCS 120 Ibs. W 
New 11 ift. by 5ft, CYL. TANKS or PRECEIVERS. 
80 Ib 


w P. 
New 10ft. by 4ft. 6in. AIR RECEIVER, 100 Ib. 


H. and T. DANKS (NETHERTON), Ltd., meee. 
Dudley. 


For continuation of For Sale Adver- 
tisements see page 4. 
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A Seven-Day Journal 


The Late Mr. Saxon Lucas. 


It is with very great regret that we have to record 
the death by accident of Mr. Saxon Lucas, the 
superintendent engineer of the Furness, Withy Com- 
pany at Liverpool. While inspecting early last week 
& water tank on the Warren Line steamer ‘‘ London 
Corporation,” which is undergoing repairs in the 
Hornby Dock, Mr. Lucas had the misfortune to grasp 
a fall which was hanging from a derrick. The fall was 
loose and ran out sufficiently to cause Mr. Lucas to 
lose his balance and to fall some 40ft. into the dry 
deep tank. Death occurred about half an hour after 
the accident. Mr. Lucas was only fifty-six years of 
age. He served his apprenticeship with Richardsons, 
Westgarth and Co., Ltd., at Middlesbrough, and 
eventually became a manager of the firm. That 
position he left in 1914 to become superintendent 
engineer of Furness, Withy and Co., Ltd., at Liver- 
pool. He had a wide knowledge of the design and 
construction of different types of marine propelling 
machinery, and also iron and steel works plant, 
and took part in the engining of the first motor vessel 
of the Furness, Withy Company, Ltd., the “ Eave- 
stone.”’ That ship was built in 1912 by Sir Raylton 
Dixon and Co., Ltd., at Middlesbrough, and was 
equipped with a Richardsons-Westgarth-Carels single- 
screw, two-stroke oil engine. Mr. Lucas accompanied 
the ship to sea on her maiden voyage. His experience 
and knowledge of oil engines proved very valuable, 
along with that of his London colleague, Mr. E. W. 
Harvey, in the building up of the very large fleet of 
motor vessels which is now owned by the Furness, 
Withy Company and its allied interests. Mr. Lucas 
was a member of the Institution of Mechanical Engi 
neers and the Institution of Naval Architects, and 
took an active part in the work of the Liverpool | 
Marine Engineers’ and Naval Architects’ Guild. 








| 
The Geared Motor Liner St. Louis. 


ON Saturday last, March 30th, the new 17,000-ton 
Hamburg-Amerika motor passenger liner “St 
Louis * called at Southampton on her maiden voyage 
to Halifax and New York. The ship is of special 
interest on account of the fact that she is propelled 
by double-acting geared oil engines of large power. 
She was built and engined at the Bremer-Vulkan 
yards, Vegesack, and has a length of about 574ft., 
with a beam of 72ft., and a depth of 45ft. Her gross 
tonnage is about 17,000. Provision is made for 270 
first-class, 287 tourist and 416 third-class passengers, 
in well-appointed cabins and public rooms. The 
propelling machinery, which is designed to give the 
ship @ maximum speed of 164 knots, and a normal 
service speed of 16 knots, comprises four six-cylinder, 
double-acting, two-stroke engines of the Bremer- 
Vulkan-M.A.N. type, with a cylinder bore of 485 mm. 
and a stroke of 660 mm., and a designed output of 
3150 B.H.P. at 225r.p.m. The engine speed is reduced 
to a normal speed of 110 r.p.m. at the propeller by 
single reduction helical gearing, and a non-reversible 
hydraulic clutch is interposed between the engines 
and the gearing. During the trials and the trip from 
Hamburg to Southampton, the machinery ran very 
smoothly, and the fuel consumption was about 58 tons 
of oil per day for all purposes. Most of the engine- 
room and deck auxiliary machinery is electrically 
operated, and for the purpose of generating light and 
power three 450-kW oil electric generator sets are 
installed. These sets, which operate on the four- 
stroke, single-acting, airless-injection principle, are 
of a similar type to the main engines and are housed 
in & separate engine-room. The “ St. Louis ”’ will 
be followed by a sister ship, the “‘ Milwaukee,’’ about 
July. 


Television. 


A FEW weeks ago we announced that the Post- 
master-General and his technical advisers had 
attended a demonstration of the Baird system of tele- 
vision with a view to deciding whether the British 
Broadcasting Corporation could make use of the 
system. The Postmaster-General has now informed 
the Baird Television Company that at the present 
stage of development television could not be included 
in the broadcasting programmes within the broad- 
casting hours, but that he is anxious that facilities 
should be afforded for experiments, and that he 
would assent to a station of the B.B.C. being utilised 
for that purpose outside broadcasting hours. The 
demonstration showed that the Baird system was 
capable on that occasion of producing with sufficient 
clearness to be recognised the features and move- 
ments of persons posed for the purpose at the trans- 
mitting point, but that it was not practicable to 
reproduce simultaneously more than perhaps two or 
three individuals or to exhibit any scene or perform- 
ance. The conclusions of the Postmaster-General 
are based, not so much upon the quality of repro- 
duction, which further experiments may be expected 
to mmprove, as upon the present limited scope of the 
objects which can be reproduced. It will probably 
be essential that any experimental demonstrations 
of television should be accompanied by the broad- 


| Sir John 





casting of speech, and in consequence two wave 
lengths and two transmitters will be required. It 
will not be possible to provide a second transmitter 
in a suitable locality which will avoid interference 
with important wireless services in Central London 
until the completion of the new station of the British 
Broadcasting Corporation at Brookman’s Park, 
which is expected to be ready in July. It is suggested 
that the company should open negotiations with the 
Corporation as to the financial and other arrange- 
ments which may be necessary. 


The Fire on the Europa. 


Ir now appears that the first reports on the recent 
fire which took place at Hamburg on the new North 
German Lloyd liner “ Europa’ were somewhat 
exaggerated. The owners of the ship have now decided 
that she can be fully restored, and it is highly probable 
that with intensive work she may still be completed 
before the end of the year. Meanwhile, work is pro- 
ceeding rapidly on the sister liner, the ‘ Bremen,” 
under construction at Bremen, and it is hoped that 
her trials may be run in July. The “ Europa” 
was examined by the builders, Messrs. Blohm and 
Voss, and the owners shortly after the fire, but some 
time will elapse before a full statement can be made 
as to the exact damage sustained, and the time which 
will be required to effect reconstruction and restora- 
tion. It would appear that, as stated in our last week's 


| Journal paragraph, the after part of the ship, with the 


engine and boiler-rooms, was undamaged. The prin- 
cipal damage occurred amidships in the way of the 
large public rooms and cabins. The hull itself is 
scarcely affected below the main deck, and it is 
stated that the seaworthy qualities are unaltered. 
In view of the serious character of the earlier reports, 
it must be very satisfactory for the owners to know 
that the “* Europa ” can be fully restored. 


Retirement of Sir John Pringle. 


It was officially announced on Tuesday that Colonel 
W. Pringle, Chief Inspecting Officer of 
Railways, will retire on May 23rd under the age 
limit, and that the Minister of Transport has 
appointed to succeed him Lieut.-Colonel A. H. L. 
Mount, who for the past nine years has served as an 
Inspecting Officer of Railways. Sir John Pringle 
reaches his sixty-sixth birthday this year and has 
held the post of Chief Inspecting Officer of Railways 
under the Board of Trade and later under the Ministry 
of Transport since August, 1916. He entered the 
Army at the age of twenty as a lieutenant in the 
Royal Engineers. In 1890 he was engaged on the 
Zhob Valley Railway Survey, in 1891 on the Uganda 
Railway Survey, and in 1896 on the Hyderabad- 
Godaveri Valley Railway Survey and construction. 
After serving two years at the War Office he went to 
the Board of Trade as an Inspecting Officer of Rail- 
ways. On the outbreak of war in 1914 he was 
mobilised as Deputy-Director of Railway Transport, 
Home Defence, a post which he held for two years 
until he returned to the Board of Trade as Chief 
Inspecting Officer. Lieut.-Colonel Mount is forty- 
eight years of age. He received part of his early 
training in the locomotive department of the Midland 
Railway. In 1902 he received his commission in the 
Royal Engineers and in~1905 went to India as an 
assistant engineer in connection with railway con- 
struction work. In 1914 he was appointed Assistant 
Director of Railway Construction at G.H.Q., France, 
and in 1917 Deputy Chief Construction Engineer. 


The Late Lord Montagu of Beaulieu. 


WE regret to have to record that Lord Montagu 
of Beaulieu died in London last Saturday, March 
30th, at the age of sixty-two. By his death a link 
is broken with the pioneer days of motoring in this 
country. After receiving his education at Eton and 
New College, Oxford, he entered the Nine Elms shops 
of the London and South-Western Railway, and 
received training as a mechanic and later on the foot- 
plate as a driver. Following extensive travels abroad 
he was elected in 1892 to represent the New Forest 
Division of Hampshire in the House of Commons. 
His representation of the Division extended until 
1905, in which year he succeeded to his father’s peer- 
age. Inthe House of Commons and later in the House 
of Lords he took a very active part in promoting the 
interests of motoring and in securing the removal 
of restrictions with which the legislature sought in 
the early days to encumber the new mode of trans- 
port. He was himself an active motorist from the 
first, and by actually driving his own car did much 
to break down the prejudice which existed against 
mechanically-propelled road vehicles. He was one 
of the first members of the Royal Automobile Club 
and was responsible for giving the late King Edward 
his first drive in a motor car. His interest in motoring 
and in all that affected it, particularly in connection 
with roads and road-making, remained unimpaired 
right up to his last illness. From 1909 to 1919 he 
was a member of the Road Board. In 1915, when 
stationed in India with his regiment, the 7th Battalion 
of the Hampshires, he was appointed Adviser on 
Mechanical Transport Services to the Government 
of India. In January, 1916, in the execution of his 
duties, he was returning to India in the ss. “* Persia” 
when that vessel was torpedoed by a German sub- 





marine in the Mediterranean. For thirty-two hours 
he with some others clung to a half-swamped boat 
before being rescued. In addition to his many other 
interests he was an active supporter of aeronautics 
in its early days. Lord Montagu was a Companion 
of the Institution of Mechanical Engineers, an 
Associate of the Institution of Civil Engineers, and 
a member of the Institute of Transport. 


Strike at the Austin Motor Works. 


A CURIOUS situation has arisen at the Austin Motor 
Company's Birmingham works. The company 
recently announced that trade conditions had rendered 
a revision and reduction of wages necessary. The 
reduced wages, it was estimated, would average £4 
a week, and would not, it was maintained, place the 
company’s employees in a worse position than others 
engaged in similar work elsewhere. Many of the 
men were discontented with the new conditions, and 
as an outcome 5000 of the 9000 workpeople employed 
at the factory went on strike. In this action they 
were supported by an unofficial “ strike committee ’ 
organised among themselves. The Austin Company 
and the Engineering and Allied Employers’ Federa- 
tion have agreed that if work is resumed negotiations 
shall be begun with the trade unions concerned. In 
these negotiations the workers in all the departments 
will be represented, but no recognition will be given 
to the unofficial strike committee. The trade unions 
concerned have issued a statement in which they say 
that they are satisfied that grievances existed in the 
factory, but that in view of the assurances received 
from the company they advise the employees to 
resume work at once so as to permit negotiations to 
be begun. The Austin Company, however, has 
hitherto pursued the policy of the “ open shop ” and 
has employed union and non-union labour indiffer- 
ently. As a consequence many, the majority, it is 


| said, of the strikers do not belong to any union. These 


men apparently resent the interference of the unions 
on their behalf. The unofficial strike committee has 
urged them not to resume work. On Wednesday 
evening notices were posted informing the strikers 
that those who did not present themselves for work 
on Thursday would be considered to have discharged 
themselves from the company’s employ. At the 
moment of going to press we learn that the strikers 
have decided to return to work. 


The Channel Tunnel Committee. 


Last week, in the House of Commons, the Prime 
Minister announced that the Government had 
decided to set up a special committee of the Committee 
of Civil Research to conduct an impartial inquiry 
into the economic aspects of the proposed Channel 
Tunnel and other schemes of cross-Channel com- 
munication. The special committee, Mr. Baldwin 
stated, would be under the chairmanship of Mr. E. R. 
Peacock and would consist, in addition, of Lord 
Ebbisham, Sir Clement Hindley, Sir Frederick Lewis, 
and Sir Henry Strakosch. The Prime Minister 
was asked why the military aspect of the tunnel 
was not to be disposed of first, in view of the 
fact that that aspect had previously provided a 
decisive objection to the scheme. Mr. Baldwin 
replied that the economic aspects of the tunnel had, 
never been examined, or at least had not been 
examined at all recently. If the special committee 
found that the tunnel was an economic impossibility 
the whole scheme would fall to the ground. If, on 
the other hand, the committee came to the con- 
clusion that the tunnel considerable 
economic advantages, the Government would then 
have to decide whether those advantages outweighed 
any military disadvantages which might be brought 
against the scheme. Of the members of the special 
committee Mr. Peacock and Sir Henry Strakosch 
are bankers, Lord Ebbisham is a printer, Sir Clement 
Hindley is an Indian railway engineer and adminis 
trator, and Sir Frederick Lewis is a shipowner. 


posse assed 


The England-India Air Service. 


On Saturday last, March 30th, Imperial Airways, 
Ltd., opened its regular weekly air service between 
England and India. Every Saturday hereafter an 
air liner is due to leave Croydon. Her passengers 
will arrive at Karachi on the following Saturday. 
The inward service will start from Karachi on Sundays 
and finish a week later at Croydon. The service is 
conducted in several stages. From London to Bale 
the flight is made on a three-engined Armstrong 


Whitworth “ Argosy” machine capable of carrying 
eighteen passengers, a pilot, an engineer and a 
steward. This machine has a cruising speed of 95 


miles an hour. The crossing of the Alps by air is 
not at present attempted. Instead the passengers 
travel by the night train to Genoa, where they embark 
for Alexandria on a “ Short ’’ all-metal “ Calcutta” 
flying boat, fitted with three engines and having a 
cruising speed of 95 miles an hour. From Alexandria 
to Karachi the service is conducted by de Havilland 
“Hercules three-engined machines. Sir Samuel 
Hoare, the Air Minister, travelled on the machine, 
which left Croydon last Saturday, his intention being 
to proceed as far as Alexandria, where he proposed 
to start a flight along a portion of the projected air 
route to Cape Town. 
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Development of the Liungstrom 
Locomotive. 
No. IL. 


LOCOMOTIVE engineers have long been preoccupied 
with the necessity of increasing the power and im- 
proving the economy of their engines. The require- 
ments of the traffic departments, especially in respect 
of power, are growing ever more insistent, yet no 
relaxation can be permitted in the standards of 
robustness, reliability, and ease of control on which 
the satisfactory working of the railways depends. The 
non-condensing reciprocating engine which has served 
so well for a hundred years would seem to be incapable 
of any substantial development. Something, perhaps, 
may be expected from higher pressures, but advances 
in that direction must soon be exhausted. The limi- 
tations of the type as regards the power which can be 
developed within the loading gauge, and the large 
amount of fuel and water to be carried and consumed 
on account of its natural inefficiency, are defects 
inherent in the non-condensing reciprocating loco- 
motive. 

The displacement of the reciprocating steam engine 
by the turbine for land and marine work has not been 
unremarked by locomotive designers. There was a 
time when the locomotive, with all its disabilities, 
if not more so, than a stationary 
Since those 


was as economical, 
steam engine of corresponding power. 
days, stationary practice has gone ahead by leaps and 
The reciprocating engine, developed to its 
limit, has made way everywhere for the turbine, while 


bounds. 


higher vacua, increased temperatures and pressures, 


steam consumption until speed was attained. Finally, 
the condensation of the exhaust steam for boiler 
feed purposes would enable long runs to be made 
without obtaining fresh feed water, a very important 
consideration in countries where water is scarce or 
unsuitable for boiler feeding. In short, the employ- 
ment of the turbine principle with such other features 
of modern stationary practice as were applicable, 
held out hopes of constructing a locomotive vastly 
superior in economy, in power and in running qualities 
to any engine of the ordinary type. 

In developing his designs, Mr. Ljungstrém never 
lost sight of the fact that the first duty of a locomotive 
was to haul trains satisfactorily under the ordinary 
conditions of railway service. To make certain that 
all practical requirements would be met, he worked 
in close collaboration with the engineers of the Swedish 
State Railways. While satisfying them from what 
may be called the railway man’s point of view, he 
incorporated into the design all such features of 
modern stationary practice as were applicable. The 
turbine was arranged to work with a good vacuum 
and a good superheat ; the condensate was heated 
regeneratively in stages before being returned to the 
boiler, and the air for combustion returned the waste 
heat of the flue gases to the furnace. Mr. Ljung- 
strém’s first engine, built at the works of the Aktie- 
bolaget Ljungstréms Angturbin, in a suburb of Stock- 
holm, was completed in March, 1921, and after 
exhaustive tests on a locomotive testing machine 
specially built for the purpose, it was put into regular 
service on the Swedish State Railways. 

The general appearance of this, the earliest Ljung- 
strém locomotive, is illustrated in Fig. 1, below. 
The whole machine consisted of two main parts, the 
first or boiler car, carrying the boiler with its super- 
heater, air heater, induced draught fan and coal 
bunker; while the hinder part or condenser car 


carried the steam turbine, transmission gear, con- 


necting the turbine spindle with a jack shaft, cranks 
on which drove the coupling rods. Reversing wax 
effected by first lowering the jack shaft until its gea) 
was out of mesh. An idle wheel with two sets of 
double helical teeth intersecting each other was then 
put into gear with both the pinion on the first reduc. 
tion shaft and with the wheel on the jack shaft. Oil 
pressure was used to effect the movement of the gears, 
the oil pressure being obtained from the lubricating 
system. Special safety devices were employed to 
prevent the gear being changed except when both 
turbine and locomotive were at rest. The condensing 
elements, consisting of flattened copper tubes, were 
arranged to form a sort of porous roof to the con- 
denser car. Air was drawn in through louvres at the 
side of the car and forced upwards between the con- 
denser elements by three large propeller fans working 
horizontally beneath them. These fans were driven 
by variable-speed friction gears and bevel gearing 
from the main turbine. The condensate was with- 
drawn from the condenser by an extraction pump 
driven through gearing by a small turbine. This pum) 
delivered the water to the suction of the boiler feed 
pump, also driven by a geared turbine. The feed 
pump sent the water into the boiler by way of three 
feed heaters in series supplied with exhaust steam at 
different pressures. Its temperature was thus raised 
progressively and regeneratively to nearly 150 deg 
Cent. before entering the boiler. 


Since the locomotive was designed before Mr 
Ljungstrém had developed the efficient rotary air 
heater which bears his name, air heating was effected 
by a tubular heater. The tubes were of thin brass, 
33 mm. external diameter, arranged in a fore-and-aft 
direction under the smoke-box. Air was forced 


through them by the motion of the engine and passed 
by an insulated duct to the closed ashpit. The flue 
gases leaving the boiler tubes were caused to descend 
pass round the 


from the smoke-box. outside of the 











Fic. 1 


air pre-heating, progressive feed heating, &c., have 
brought about efficiencies many times greater than 
satisfied engineers in the early days. 
The increase of power developed in a given space has 
perhaps been even more striking. In comparison 
with stationary practice, locomotive engineering has 
remained elementary. The conditions, of course, are 
vastly different, yet in so far as both are concerned 
he economical production of power from fuel, 
the same principles of efficiency hold good. 


those which 


with 


The problem of putting locomotive practice as 
nearly as possible abreast of stationary practice as 
regards economy and of meeting the demands for 
increased power, was, as our readers will be aware, 
attacked most energetically about ten years ago by 
Mr Frederik Ljungstrém, the co-inventor with his 
brother Mr. Birger Ljungstrém, of the highly efficient 
Ljungstr6m steam turbine. Recognising that there 
was no scope for any great improvement in the design 
of the reciprocating locomotive, Mr. Ljungstrém 
decided that the turbine should form the basis of his 
developments. For various reasons he did not choose 
the double-rotation type associated with his name, 
though remaining faithful to the reaction principle. 
The successful application of a condensing steam 
turbine to the locomotive promised valuable benefits 
in many directions. First, the available heat per 
pound of steam could be approximately doubled, 
thereby making possible a reduction of 50 per cent. 
in the fuel bill for a given duty. More important 
perhaps than this, from the practical point of view, 
locomotives twice as powerful as those now in use 
could be built with boilers and fire-boxes no larger 
than those now in service. Turbines to develop the 
extra power could easily be accommodated. The 
perfectly even torque of a turbine drive would, more- 
over, diminish slipping of the wheels and eliminate 
the hammering action so bad for rails and bridges. 
Again, a tractive effort at starting and a rate of 
acceleration both greater than possible with a recipro- 
cating engine could be provided by the turbine, 
although naturally at the cost of a relatively high 
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densing apparatus, feed pumps, &c. The boiler car 
was supported on a bogie followed by three pairs of 
running wheels. It was pushed by the condenser car 
with its three pairs of coupled driving wheels and a 
pony truck in the rear. The locomotive, as will be 
clear from the illustration, was not a toy in any sense 
of the word. It was built for the same duty as the 
largest and most powerful express engines then running 
in Sweden, and for some years it rendered excellent 
service. Having demonstrated the soundness of the 
principles on which it was constructed, it was with- 
drawn from regular work and employed mostly for 
experimental purposes in connection with the develop- 
ment of the type. It now rests in the railway work- 
shops at Hagalund, waiting, we hope and believe, for 
the home it deserves in a national museum of engi- 
neering. In view of its historical interest, we give in 
Table I. below some of its leading particulars : 


TasBLe I|.—-Particulars of First Ljungstrém Locomotive. 
Length over buffers’. . 72k. 
Weight in running order 126 tons 
Weight of condenser car 64 tons 
Weight on driving axles 48 tons 


Diameter of driving wheels . . 54-7 in 


Tractive effort, maximum, at draw-bar 12-0 tons 
Maximum normal speed 60 miles per hour 
Coal bunker capacity 7 tons 


Boiler pressure 300 Ib. per sq. in 
Grate area 28 sq. ft 


Boiler heating surfac e, total 1130 sq. ft. 
Fire-box heating surface 108 sq. ft. 
Superheater surface 861 sq. ft. 
Air heater surface . . 1787 sq. ft. 


150 deg. Cent. 
150 deg. Cent. 
1800 B.H.P. 


9200 revs. per min. 


Incoming air temperature to furnac e 
Final temperature of flue gas 

Power of turbine 

Speed of turbine at 68- 3 miles pe r hour 
Ratio of gearing to drivers (double 


reduction) .. . 23:31 
Condenser cooling surfac e 10,760 sq. ft. 


Average vacuum obtained .. . : 25in. to 27in. 
Feed temperature to boiler . . . 146 deg. Cent. 
Overall thermodynamic efficiency of | 
locomotive . . 14-7 percent | 
In order to make clear the modifications which have | 
been found advisable, or which have been desired by w 
locomotive engineers in later designs, we may refer to | 

some features of the first locomotive. The gearing | 

was of the double helical, double reduction type, con- 
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heater tubes, and then return to the front end of the 
smoke-box, whence they were evacuated by a small 
turbine-driven fan placed beneath the chimney. A 
fan was necessary, in any case, to provide the chimney 
draught, as, the steam from the turbine being con- 
densed, there was no blast pipe as in the ordinary 
locomotive. A final feature of the Ljungstrém loco- 
motive which may be referred to, was the total enclo- 
sure and forced lubrication of all the running parts. 
including the coupling rods. This was done not only 
to secure ample lubrication with no waste of oil, but 
also to avoid injury to the exposed working surfaces 
by the dust and dirt of the track and to obviate the 
necessity for the incessant cleaning which the ordinary 
locomotive has to undergo. The practice has, of 
course, been universal in high-speed stationary 
engine work for a generation or more, although the 
conditions in an engine-room are nothing like so severe 
as those under which a locomotive operates. 

The testing of the first Ljungstrém locomotive by 
the Mechanical Testing Institute of Stockholm in 
the year 1921, has already been mentioned. We give 
in Table II. below a summary of the results of these 
tests, hitherto unpublished. 


Tasie Il.—Brake Tests of First Ljungstrom Locomotive. 


Date of test 27/7/21 12/8/21 16/8/21 
2| Speed of locomotive, ‘miles per 
hour 36-5 37-7 39-7 
3| Brake horse- power efficiency y: 
per cent. ° 49-0 48-5 53-1 


4° Losses in brake, bearings, 
gears, circulation pump and 


fans, per cent. 18-2 19-2 20-8 
5| Turbine efficiency from Band 
4—-per cent. ** -| 67-2 67-7 73°9 
6| Coal fired per hour, Tb. L -| 917-2 989-8 1027-5 
7| Coal consumption per turbine “ 
horse-power hour, lb 1-383 1-477 1-407 
8 Calorific value of coal, B.Th. U. 
perlb. .. . ..| 13,068 13,086 13,050 
9 Heat consumption per turbine 
horse-power hour, B.Th.U...| 18,073 19,328 18,361 
10, Thermal efficiency of turbine, 
--| 14-04 13-13 13-82 


per cent. oe, 0 


After the tests were re completed, ‘the locomotive was 
| dismantled for examination of all parts, and a few 
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minor modifications and adjustments indicated by the 
iehaviour of the machine under test were carried out. 
lhey amounted to very little, the principal being the 
provision of a duplicate condensate pump. The gear- 
ing was found in perfect condition. No air leakage 
could be traced to the condenser in spite of the 
innumerable separate sections forming its construc- 
tion. The report of the engineers representing the 
Mechanical Testing Institute, who were responsible 
for the tests, concluded by saying that nothing was 
observed during the tests to indicate the necessity 
of any fundamental changes in the construction. So 
little, indeed, had to be done to the machine that on 
\ugust 24th, 1921, only ten days after the completion 
f its test, it was taken from the shops and delivered 


to the lines of the State Railways, to be put into | 


wtual service. On September 13th it made a first 


running trial in the railway yards at Hagalund, and | 
me month later, on October 13th, 1921. it took an | 
377 tons behind the engine, | 


express train, weighing 
from Hagalund to Upsala, a distance of 37-6 miles, 


in fifty-six minutes, exclusive of stops, returning the | 


next day in the same time. The coal consumption on 
the outward journey worked out to 58-66 Ib. per train- 
mile, for the weight of the coaches alone, or 43-8 Ib. 
per train-mile for the whole train, including the engine. 
\ltogether some 1592 train miles were run by the 


locomotive before the end of October, 1922, including | 


«a number of trips for testing or demonstration pur- 
The following table, No. IIT., gives the results 
of two of the test runs, carried out in each case under 
the supervision of important railway officials. 


poses. 


Taste Ill Test Runs on Ljungstrém Locomotive 
Run Stockholm to Hagalund to 
Upsala anid Upsala 
return 
Distance 81-8 miles 34-2 miles 
Time, shed to shed 4 hrs. 30 min 2 hrs. 
Net running time 2 hrs. 7 min 52 min 


Weight of cars 405-5 tons 523-9 tons 

Coal per ton-mile (cars 
only) 

Coal per ton-mile (m 
cluding engine) 

Net calorific value of 
coal. 


0 -0548 Ib 0 -0562 Ib 


00-0418 Ib 00-0454 Ib 


11,916 B.Th.U. Ib. 11,916 B.Th.U. tb. 


Practical experience with the engine brought to 
light a number of features which required alteration 
either to make the locomotive easier to handle or more 
reliable in service. In order to maintain the absolute 
purity of the feed water an evaporator was built into 
the rear of the condenser tank to replace the water 
unavoidably lost by leakage. The steam from this 
evaporator first drove the condensate pumps, then 
sealed the glands of the main turbine, and finally 
supplied the low-pressure feed heater before passing 
to the main condenser. The evaporator was heated 
partly by live steam from the boiler and partly by 
the exhaust from the induced draught fan. The engine 
crew, however, had some difficulty in handling this 
arrangement, so the evaporator was removed and the 
condensate pumps driven with saturated steam from 
the boiler. Part of the exhaust from the induced 
draught fan was taken to the high-pressure feed 
heater and the remainder to the main turbine. 
feed pumps were also placed in a more accessible 
position. The method of driving the condenser fans 
from the main gear-box was also changed, a separate 
turbine being provided, in order that the fans could 
be run independently of the motion of the engine. 
These various alterations all served the purposes 
aimed at, though at some cost in fuel, the new 
arrangement being hardly so economical as the 
original one. Further experience showed that the 
tubes on the air heater were being corroded by the 
flue gases, so the company decided to take the engine 
out of service and make a number of substantial 
changes in the design. The principal alterations 
determined on were as follows : 


(1) The replacement of the tubular air heater by | 


the rotary regenerative type recently invented by Mr. 
Frederik Ljungstrém. 

(2) The replacement of the main turbine by a new 
one of more efficient design, with alterations to the 
first reduction gearing. 

(3) The provision of a new induced draught fan 
with exhaust direct to the condenser. 

(4) The elimination of the third stage feed heater. 

(5) The construction of the condensate and feed 
pumps as a single unit, arranged so as to draw the 
condensate directly from the condenser tank, with the 
minimum of resistance. 

The appearance of the locomotive after these altera- 
tions had been carried out is shown in Fig. 2. Its 
first trial trip was made on August 24th, 1923, and 
during the following month it made three trips from 
Hagalund to Upsala and back, covering a total dis- 
tance of 226 miles and hauling express trains on two 
of the trips. In order still further to test its capa- 


bilities, the engineers of the Swedish State Railways | 
drew up a programme of trials, which were commenced | made in 
on October 30th, subsequent to three days’ shunting | 


service of sixteen hours per day in the yards of 
Hagalund and Tomteboda. The first series of trials 
consisted of twelve journeys with a goods train from 
Tomteboda to Sédertalje and back with much shunt- 
ing work. They lasted from October 30th to Novem- 
ber 12th, during which time the locomotive covered 
611-4 miles in 190 hours out of the sheds, most of the 
time being spent in shunting. Its next duty was to | 


The | 


| make ten round trips with a passenger train between 
Hagalund and Halsberg. There were twenty-eight 
stops in each double journey. These trials lasted from 
|November 30th to December 9th. The aggregate 
length of run was 2554 miles, which was covered in 
79 h. 10 min. actual running time, or 120 hours shed 
to shed. Finally, between February 21st and March 
13th, 1924, twelve round trips over the same road were 
made with express trains. The 3065 miles run were 
covered in 86 hours running time, there being nine 
stops on each round trip. No less than four different 
| engine crews took part in these trials, all of them 
previously quite unfamiliar with the locomotive. The 
| fuel consumption for the goods train and shunting 
| tests worked out to 0-267 lb. per ton-mile of cars 
handled, for the passenger train trials it was 0-154 lb., 
| and for the express trials 0-134 lb. per ton-mile, the 
figures being calculated in all cases on the coal burnt 
from shed to shed. 

The capacity of the locomotive is further shown by 
| the results of a careful test carried out on July 25th, 
1924, which are summarised in the following Table IV. 





Taste IV.—Tests of Ljungstrém Locomotive with Passenger 
Train, July 25th, 1924. 
Trip Géteborg Laxa to 


Stockholm 
142-3 miles 
128 tons 
419 tons 
547 tons 


to Laxa 
142-9 miles 
128 tons 
353 tons 
481 tons 


Length of run 
Weight of locomotive 
Weight of cars 
Weight of train 


9325 Ib. 
11,322 B.Th.U. per Ib. 
4410 Ib. 


| Total coal consumption 

Certified calorific value of coat 

Total water consumption 

Coal consumption per ton-mile 
(whole train) 

Coal consumption per 
(carriages only) 

Time of run, including stops 

Time of run, excluding stops. 

*Average speed, including stops 

* Average speed, excluding stops 

Vacuum in condenser 

Air temperature 


0-063 Ib 
ton-mile 
0-085 Tb. 
8 hrs. 59 min 
7 hrs. 50 min 
31-7 miles per hour 
36-4 miles per hour 
24in. to 28in 
68-0 deg. Fah. 
* Several reductions of speed were necessary owing to parts 
of the track being under repair. 


The general conclusion from the series of tests 
carried out on this locomotive was that it would work 
express trains with 35 per cent. less coal consumption 
than the ordinary Swedish locomotives designed for 
such traffic, the comparison being made after the coal 
used for heating the trains was deducted. 

(To be 


continued 








Institution of Naval Architects. 
No. IIL* 


Own Thursday afternoon, March 21st, the chair was 
taken by Sir Eustace D’Eyncourt, and the first paper 
was one entitled *‘ New Results Obtained in Measuring 

| Frictional Resistance,’ by Dr. G. Kempf, of which 
we give the following abstract : 


NEW RESULTS OBTAINED IN MEASURING 
FRICTIONAL RESISTANCE. 


Frictional resistance as applied to high Reynolds numbers 
occurring, for example, in ee. the longitudinal dimension 
being the length of the ship, can only be ascertained if the 
coefficient of friction in its relation to the Reynolds numbers 
and the roughness of the surface can be calculated with absolute 
accuracy. The extrapolation of the values for resistance which 
are found for smooth surfaces at low Reynolds numbers is apt 
to be erroneous, and becomes more and more uncertain as 
Reynolds numbers increase proportionately to the greater 
lengths and speed of ships. For years, therefore, the author 
intended to extend our knowledge in that direction, and to 
remove the uncertainty still existing in calculating frictional 
resistance for high Reynolds numbers even for a smooth plane 
surface. The geometrical definition of a plane surface is quite 
clear, and in a physical sense it is marked by the existence of a 
| two-dimensional flow. 

The meaning of the words “‘ smooth surface " is not so clear. 
A surface can be called technically smooth if the degree of its 


turbulent friction. The experiments conducted in the Hamburg 
tank in 1924 on several long pipes, I4in. in diameter, had given 
similar resistance values, yet their interpretation was too 
uncertain to serve as a basis for further conclusions, because of 
the small bend radius of the surface of the pipe and because of 
the uncertain value of the form resistance. After we had found 
that the method applied on the “ Hamburg” for measuring 
the specific frictional resistance had proved satisfactory, we 
saw a possibility of avoiding the inadequacy of the pipe measure - 
ments arising from the bend of the pipe and its form resistance. 
Instead of pipes we towed a long an of a rectangular cross 
section with a level bottom sufficiently broad in comparison 
with the thickness of the frictional belt, and, instead of taking 
the measurement of the resistance of the whole, we took the 
specific frictional resistance of several plates placed in the middle 
of the bottom and arranged one behind the other. 

The body which was towed was 250ft. long and consisted of 
two sharp-ended boxes and thirteen oblong boxes 16ft. 5in 
in length, the bottom and the sides of which are bent out of 
one plate, the angle radius of which is 2in. In the middle of 
every second box an oblong rectangle has been cut out, into 
which a test plate has been fitted, which is 3ft. 4in. long and Ift 
broad. By these means seven such test plates are measured 
at the same time. On the occasion of the first trials the bottom 
of the box had the roughness of painted ship plates ; that is to 
say, a roughness of the first order to the extent of about 
0-7 mm. 

In order, if possible, to discover the influence of the plate 
| butts more exactly, the position of the single boxes, 16ft. long, 
was altered slightly in such a manner that the back edge of the 
front box was always 20 mm. lower than the front edge of the 
next box. In this manner « second roughness, corresponding 
to the butts of the ship, was added to the first. Thus it becam« 
possible to examine a roughness of the second order, It has also 
consequently become possible to ascertain almost completely the 
difference (the major gap) between the painted steel surface of 
the pontoon and the outer skin of the “ Hamburg” by the 
influence of the butts. 
| We have also tried to photograph the speed diagram by means 
of two sets of Pitot tubes arranged at some distance from each 
other and protruding from the bottom. The pressure oscillations 
during the trial made exact measurements impossible. The 
|} measurement of the plate resistance yields much more exact 
results. This method has worked quite satisfactorily, so that 
the divergence of the one hundred and forty separate results 
obtained in twenty trials on the seven test plates did not amount 
to more than 2 per cent. at the outside. Values of coefficient of 
resistance obtained by the author in comparison with those pro 
posed by different authors are given in tabular form. 

It is intended to carry on the tests in the following directions 
(1) Different degrees of roughness corresponding to those found 
in reality will have to be examined ; (2) the influence of plate 
| butts will have to be measured with regard to height and slope 
even in those cases where the plate butts are rounded off and 
point towards the bow ; (3) examination of rounded bottoms 
having different diameters ; (4) plate tests should be applied 
| to large and fast vessels as a check. In order to do this several 
plates are being fitted around one of the cross sections in the 
parallel middle body of the new liner Bremen "’ of the North 
| German Lloyd. 

The tests show that Froude’s method of towing a large vessel! 
and inferring the amount of its frictional resistance forming 
in an unknown quantity, part of the total resistance, is not only 
more difficult but necessarily far more inaccurate than the 
method described. Lastly, the tests show that the frictional 
resistance of a large vessel and therefore its total resistance 
is usually greater than the result of Froude’s calculation of 
friction, and thus bear out not only the results of the author's 
|former experiments, but several well-known facts of mode! 
| tests and thrust measurements on ships. The best method seem-= 
to me to calculate first the friction of the large vessel by apply 
| ing a theoretically correct formula for smooth planes, as Wada 
has shown in a paper read in 1927 before the Japanese Institute 
of Naval Architects, and Herr Lerbs, from the staff of the 
Hamburg Tank, has developed recently in another way with 
the same result, and then to add the necessary percentage corre 
sponding to the roughness of the ship in question, as found by 

the tests which I now have the honour of submitting to you 








| Mr. G. 8S. Baker said that a point running through 
the paper was the author's definitions of smoothness 
or, rather, of roughness. A smooth plate was one 
which reflected light equally at all points. The 
definition of roughness was the degree of vorticity 
which it would set up in water, and it was not to be 
measured by the inequalities of the surface in the 
way the author had done. Referring to the author's 
experiments, Mr. Baker mentioned that the slot at 
the fore end of the plate was 0-2 mm. in width, and 
the thickness of the-laminal layer in the frictional 
part, which was the only part with which he was 
concerned and which exercised the force on the water 
outside, was exceedingly thin—a small fraction of 
a millimetre thick. Had the author made any experi- 

ments to check whether breaking that layer for that 
| relatively long interval would not disturb the régime 





roughness is comparatively small in relation to the thickness | of the flow and give unfair resistances t The paper 


of the layer. Beyond that degree of smoothness there are rough 
| surfaces. During his experiments up to date the author has 
confined himself to measuring the local frictional resistance at 
several definite points of a plane surface of a geometrically 
uniform roughness. As the aim of the tests was to ascertain the 
| coefficients of roughness of the plane skin of a ship, the rough- 
nesses which had been examined were of a similar nature. 
There are at least three degrees of roughness for the normal plane 
ship’s skin. 

The first degree comprises the more or less uniform uneven- 
ness inherent in the material, and the unevenness caused by 
manual application of paint. This roughness may be put at 
Imm. Unevennesses of the second degree arise from the rivets 
which protrude as much as 5 mm. at stated intervals. Uneven- 
nesses of the third degree are caused by the different edges and 
butts of the plates and comprise a mean value of 10 mm. to 
30 mm. A fourth degree is caused by the fouling. 

For studying the friction of the ship tests were made on 
board the twin-screw turbine steamer “Hamburg,” of the 
Hamburg-American Line. At a point on the plane side wall of 
the ship about 14ft. below the surface of the water, the specific, 
frictional resistance of the third order, normally arising on the 
ship's skin, was measured. A piece of the outer surface was cut 
out and replaced by a corresponding test plate hung up in a 


and three horizontal jointed bars. The weight of the test plate 
was neutralised in the water by a float. 
1926. The measurements made by Herr Hoppe in 
1927 on the occasion of new tests on the “Hamburg” bore 
out on the whole the results of former investigations. They 
showed how trustworthy and sensitive the apparatus was, 
because the constantly measured resistance of the plates tallied 
with the speed oscillations caused by the passing waves 
The differences in resistance found at different temperatures 
of the water also give consistent values. 

It has not been possible as yet to explain satisfactorily the 
enormous difference between the values as ascertained by these 
experiments and those found by the theoretical formula for 


* No. Il. appeared March 29th. 


water-tight box and made movable by means of two vertical | 


The first trials were | 


| 


remarked that owing to the difficulty of getting a 
steady speed with the Pitot tube, the measurement 
| was given up. He himself had measured quite satis- 
|factorily with the Pitot tube, even up to 18ft. per 
|second, and he wondered whether the author's diffi- 
| culty was due to the speed not being steady for a 
sufficient time. The author's plank was 250ft. long, 
and he required, say, 180ft. to attain a steady speed 
|of 20ft. per second. The plank must then travel 
another 250ft. for the after end to be rubbed by the 
particles which met the fore end, when steady speed 
was reached, the total travel thus being 680ft., 
which did not leave much room, even in the Hamburg 
tank, for a steady run and deceleration. Mr. Baker 
then indicated one or two directions in which measure- 
ments which he himself had carried out confirmed 
certain figures in the paper, and he added that the 
Michell block could be regarded as a reliable instru 
ment for measuring thrust at any propeller speed 
required. 

Mr. M. E. Denny said that so far as the author's 
experiments had gone—and they were only put 
forward as a part solution of the problem—they gave 
somewhat different results from those given by Froude 
which had been generally adopted. The author's 
coefficient for a 230ft. varnished plane at a speed of 
16 knots was -001717, whilst Froude’s figure was 
-00195, calculated from his curve of resistance for 
a varnished plane, but the author gave Froude’s 
coefficient for copper as -00192. A more serious 





difference was the coefficient derived from painted 











374 








THE ENGINEER 





Aprit 5, 1929 








steel surfaces with butts without rivets, the coeffi- 
cient for which was given by the author as -00212. 
It appeared therefore that the author suggested that 
the surface friction of a ship was some 10 per cent. 
greater than that usually derived from Froude’s 
curves, which assumed that the roughness of the 
varnished planes he used corresponded with the 
roughness of a clean ship’s plating. In Froude’s 
time, it might be noted, ships were generally sheathed 
with copper and had no butts or rivets. If those 
comparisons were confirmed by the further research 
which the author had in mind, it would seem that the 
E.H.P. of most ships had been rather seriously under- 
estimated. His own firm had many examples varying 
from ships of 425ft. length at a speed of 11-5 knots 
to vessels 387ft. length at a speed of 25 knots, in 
which the relation between the screw H.P. deduced 
directly from the model, and the shaft H.P. measured 
on the measured mile was covered by a factor of 2 per 
cent. either way. As the screw H.P. so deduced in- 
volved the use of Froude’s surface friction figures, 
the results did not suggest that there had been any 
very serious error in using them. The experiments 
carried out on the ‘“ Hamburg” with movable 
plates were very interesting, as showing the variation 
of resistance for different temperatures of sea water. 
The results were not consistent with one another, and 
whilst they seemed to show that a temperature 
correction was necessary, the amount of correction 
was not sufficiently defined to be relied upon. In 
future experiments the author might find it possible 
to look at the question from the point of view of 
temperature alone. His firm had found it necessary 
to apply a temperature correction factor as between 
the results obtained in the tank and on the actual 


and partly to the presence of air which was drawn in 
under the pontoon. It was extremely difficult to 
exclude air from a body which was moving almost 
entirely on the surface of the water, and if air did 
get under the pontoon aud adhered—as it was very 
likely to do—to the plate, it gave rise to a large 
vortex resistance. 

Dr. Kempf, replying briefly to the discussion, 
said that the roughness was an extremely difficult 
thing to measure. The most serious objection men- 
tioned was that suggested by Professor Abell, viz., 
viscous motion, and he could not say if that occurred 
or not, although the point had been discussed before 
the experiments were carried out. Perhaps the 
reason why he did not get accurate results with the 
Pitot tube was that the tubes were not stiff enough. 
Another serious point was that mentioned by Mr. 
Denny, viz., the gap between the thrust H.P. and the 
shaft H.P. It was the efficiency of the propeller that 
was affected by the Reynolds numbers. There were, 
however, many problems that had not yet been 
cleared up, whilst new problems were arising from the 
experience of such experiments as he had described. 
It was for that reason that it was thought wise to 
lay the results obtained so far before the Institution 
in the hope that the discussion of them would assist 
in the further work that would have to be done. 
Dr. Kempf promised a fuller reply in writing. 

The Chairman then called on Mr. C. F. A. Fyfe 
to read his paper on “‘ The Practical Use of the First 
British-built Bauer-Wach Exhaust Steam Turbine 
Installation in the Booth Liner “ Boniface,”’ of which 
we give an abstract below : 





ship, and the conclusion arrived at was that the | 


correction which seemed to be reasonable in the 
tank for models was unreasonable when applied to 
the full-size ship. 

Mr. E. B. Harries said that in view of the large 
addition to the resistance caused by the butts, it 
appeared certain that, unless we were ultimately 
to be content with only rough accuracy, the resist- 
ance of butts should be represented by separate 
curves for different lengths of surface, on a base of 
Reynolds number, or else the Reynolds number 
variable must be abandoned and a formula involving 
length and speed, after the manner of Froude, 
be developed. Dr. Telfer’s proposed formula 
had a constant term involving finite specific resist- 
ance for infinite Reynolds number. It was fairly 
conjectural whether the specific resistance had a 
finite or a zero limit, but it was suggested that some 
indication might be given if, say, the first 150ft. of 
the pontoon were considerably roughened, the re- 
maining length up to plate 7 being varnished and 
its resistance measured. If, with progressive roughen- 
ing of the 150ft. length, the specific resistance of 
plate No. 7 approached a finite limiting value, it 
would suggest a formula of Dr. Telfer’s type. If the 
difficulties of adequately measuring the wake dis- 
tribution could be overcome, then the friction wake 
adjacent to plate No. 7 might be artificially pro- 
duced near the front of the pontoon by a system of 
wire screens, and thus the effective Reynolds number 
of plate 7 doubled at the same maximum speed. The 
wake at this plate could then again be measured and 
the process repeated. The only limit to the attain- 
ment of very high effective Reynolds numbers in 
this way, apart from the experimental difficulties, 
would be the inadequacy of the breadth of the pontoon, 
the formation of disturbing currents in the tank and 
the limiting force which the tank carriage could exert. 

Dr. E. V. Telfer said that he had been corresponding 
with the author for a year or two, and a short time 
ago he had told him he did not believe the results of 
his Hamburg tank tests, and suggested that it would 
be interesting to prove in the tank itself that the 
means of measurement adopted was truly measuring 
the frictional resistance of the outside surface alone. 
The author was inclined to credit the differences 
that existed between his various curves to the rough- 
ness of the surfaces, but, as Mr. Baker had very 
rightly remarked, the roughness that the author was 
investigating was hardly roughness in the true sense. 
By independent investigations he himself was able 
to endorse what Mr. Baker had in mind. 

Mr. J. H. Lower said that the author seemed to infer 
that the accurate determination of frictional resist- 
ance did not affect the practical shipbuilder, since in 
the calculation of total resistance various other 
unknown quantities had to be dealt with, and the 
errors would compensate each other. Although he 
himself could not claim to be a practical shipbuilder, 
he was associated with model experiments in a tank, 
and therefore suggested that instead of being content 
with the assumption that errors compensated each 
other, even greater attacks should be made in the 
endeavour to determine the value of those unknown 
quantities. 

Professor T. B. Abell said that on the basis of the 
figures mentioned by Mr. Baker as to the length of 
run required to obtain a steady speed, the Hamburg 
tank did not offer very great possibilities of getting 
the 400ft. that would be required. It would be 
interesting to have further information with regard 
to the viscous motion that existed before steady 
motion was set up. The difficulty of getting steady 
readings on the Pitot tube might be due partly to the 
fact that the flow was not thoroughly established, 
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EXHAUST STEAM TURBINE INSTALLATION IN 
THE BOOTH LINER * BONIFACE.” 


In May, 1927, two sister cargo steamers, “ Basil and 
* Boniface,’ were ordered by the Booth Steamship Company, 
Ltd., to be built and engined by R. and W. Hawthorn, Leslie 
In December, 1927, the owners instructed the 
builders to install the Bauer-Wach exhaust steam turbine system 
in the second steamer. Otherwise the two vessels are identical, 
with identical machinery. Both steamers were put into service 
in 1928. After the decision was arrived at to install the exhaust 
turbine system the main difference that was made to the 
** Boniface’s *’ machinery was modifications to the cut-offs of 
the valves, increased area of the eduction pipe from 490 square 
inch to 1440 square inch, and enlargement of the circulating 
water supply from l5in. bore to 18in. bore. The “* Boniface ” 
was designed to the following general particulars :—Length 
between perpendiculars, 405ft.; length overall, 421ft. 10}in.; 
moulded breadth, 53ft. 6in.; and mean draught to the bottom of 
the keel, 25ft. 2}in. Displacement when fully loaded, 11,730 
tons, and the deadweight capacity about 8000 tons. Under these 
conditions the contract was for 11 knots to be easily maintained 
as an average over a round voyage, the designed wer 
of the propelling machinery to give this speed being 2950 I.H.P. 
at 80 revolutions per minute developed on one shaft. The 
— is driven direct by the engine ; boss of cast iron, blades 
of high-tension bronze. The diameter of the propeller is 
The rake-back of 
the blades is 18in., and the blade area 100 square feet expanded. 
The total coal bunker capacity is 1012 tons permanent, and 
1258 tons reserve, the latter being a coal or cargo space. On 
the basis of consumption of fuel at ordinary speed, 11 knots, 
the estimated endurance of the vessel is 23,000 nautical miles. 

Steam Boilers.—The supply of steam required at sea for 
auxiliary purposes is taken from the main boilers, which are 
fitted with Howden’s forced draught. There is no donkey 
boiler. The three boilers are 16ft. 6in. diameter by 12ft. long, 
the heating surface 8826 square feet, the grate surface 195 square 
feet. There are nine furnaces in all. Smoke-tube type of super- 
heaters supplied by the North-Eastern Marine Engineering 
Company, Ltd., are fitted for a specified superheat of 150 deg. 
to 160 deg. Fah. The working pressure is 215 lb. by gauge. 

Main Engine.—The cylinders are 25}in., 43}in., 73in. dia- 
meter by 5lin. stroke. The main condenser is of the “ V " type. 
with 3900 square feet of cooling surface in three nests of tubes. 
The air pump is 25in. diameter by 27}in. stroke, driven by the 
pump levers. The main injection was ine from 15in. to 
18in. to ensure the high vacuum required for an exhaust turbine, 
and the “ Boniface ” has an 18in. centrifugal circulating pump. 
The thrust block is of the single-collar type and is incorpo’ 
in the gear case. Swan, Hunter and Wigham Richardson, 
Ltd., who are the English licensees, supplied the exhaust 
turbine, gearing, exhaust steam change-over valve and auto- 
matic cut-out valves. The installation of these units was 
effected by the engine builders, who had the advice of Dr. Bauer 
in adapting the Bauer-Wach system to a set of engines already 
partly built. The position for the turbine chosen finally was on 
a stool on the tank top, aft of the engines, the stool being bolted 
to the gear case aft of it, necessitating widening and raising the 
thrust recess. The owners deciding to arrange for ample space at 
that part to lift out the main gear wheel through the engine 
skylight, preferring this to having to cut into the hold. The 
turbine, which was made by the Wallsend Slipway and Engi- 
neering Company, is of the reaction type, with 750 mm. dia- 
meter at the last row of blades, of which there are seven rows, 
of stainless steel. The hydraulic clutch was manufactured by 
Messrs. Beardmore. The turbine speed is 3400 revolutions per 
minute at 2700 combined I.H.P., at which Messrs. Hawthorn, 
Leslie guaranteed a saving of 17 per cent. steam consumption, 
to be ascertained during twelve hours’ trial off the Tyne— 
six hours without and six hours with the turbine—the engine being 
adjusted to give the equivalent of about 2700 I.H.P. in both 
conditions and the power being measured by torsion meter and 
steam consumption by water meter, not on coal consumption, 
which varies according to quality used. 

For superheated steam installations, especially those in which 
the surplus auxiliary exhaust steam from the exhaust feed- 
water heater has a branch leading into the low-pressure casing 
of the main engine, a large oil separator is inserted between the 
low-pressure cylinder and the turbine. It is a box of about 
80 cubic feet fitted internally with grid baffles, which require to 
be taken out occasionally for cleaning. 

Details of performances on a round voyage from New York 
to Brazilian coast ports and back to New York, and figures from 
the trial trip, are included in the paper. 

As the “ il” and “ Boniface ” were built by the same firm 
at one and the same time, off the same scrieve and drawings, a 
comparison between their performances at sea under similar 
conditions is given in the Table. At sea the “ Basil” high-pressure 
cut-off is at 31}in. to 32in. of the stroke, while the ‘ Boniface ” 
cuts off at 26-2in. of the stroke. The consumption is much in 
the same proportion. 

An experiment was tried to find what vacuum could be 
obtained by the air pump alone, i.e., without using the vacuum 
augmenter, with the minimum speed of main circulating pump 
—although the ship was at very light draught—thro tem- 
perate, tropical, and then temperate waters ; 28}in. vacuum was 
maintai with or without the augmenter. Probably the 
increase of centrifugal pump size from the 15in. which the 








petastene cleseed to the 18in. bore which Messrs. Hawthorn. 
lie installed helped to produce this result. 

From the extremely good vacuum which is recorded at the 
lowest reduced powers, viz., about 28}in. with 30in, barometer 
at 560 I.H.P. of reciprocating engine when the augmenter was 
shut off, it is more than probable that this shutting off of steam 


TaBLe —— Comparison of Performances of “ Basil” 
* Boniface” on Run from Savannah to Pernambuco. 


and 


“ Boniface.” 


* Basil.” 


Date when run was 


made Oct.-Nov., 1928 Dec., 1928 
Weather .| Fresh wind, moder- Head wind and sea 
ate following sea swell 


13 days 12 hours 


13 days 10 hours 
13 minutes 


Steaming time 


Distance run 3,692 3,683 
Speed, in knots.. .. 11-47 11-36 
Total coal (tons), all 
purposes, under way 489 435 
Coal per day (tons), all 
36-44 32-21 


purposes, under way 
Kind of coal ‘ . 60 per cent. Poca- Pocahontas & Dur- 
hontas, 40 per cent. ham, mixed in ratio 

Yorkshire, with a 3 Pocahontas to | 


few tons Durham Durham 

Apparent slip, per 

cent. of propeller . 2-20 6-05 
Revolutions per min. 

main engine... .. 72-67 74°35 
L.H.P. of reciprocat 

ing engine at mean 

revolutions ie 2,439 2,070 
LH.P. of turbine 

(28}in. vacuum) 820 
Totel LHP. .. . 2,439 2,890 
Lb. coal per I.H.P. per 

hour a ae 1-40 1-04 
Draught of ship, mean 

for run ra, ae 20ft. 4in 23ft. Spin. 
Displacement, tons .. 9,260 10,950 
DS V3 ~ LEP. 273 250 
Di V3 — coal per day 18,265 22,454 
Lb. water per hour, all 

purposes a) ee 29,700 
Evaporation per Ib. of 

of coal as fired ; - 9-89 Ib 
Calorific value of coal 14,500 14,125 


Thermal 
main 
propelling 
aries on 1L.H.P. 

Ditto on B.H.P. 
propeller 


efficiency. 

engines and 

auxili 
oA 17-95 per cent. 
at 
. 15-0 per cent. 


from the nozzles saves a good proportion of steam at low powers, 
and shows that at these reduced powers if the augmenter breaks 
down it will not matter much. 

Examinations of the turbine blades were made after some 
months of running, and there was an absence of grease. The 
baffles of the exhaust steam purifier were examined, and although 
they had been filtering oil-impregnated steam they were as clean 
as when new. 








The paper includes drawings of the ship and her propelling 
machinery with typical indicator diagrams and a Mollier 


diagram. 

The Secretary read a letter from Sir Archibald 
Ross, who expressed regret at his inability to be 
present, owing to a prior engagement. The author of 
the paper, he said, deserved no small credit for his 
enterprise in obtaining the sanction of his company 
to install that equipment, and there was reason to 
believe that the excellent trial trip results would be 
borne out in practice, and would materially help to 
repay any additional cost incurred. The problem 
in connection with the Bauer-Wach unit was, ‘‘ What 
does the owner really require ?*’ Was it more speed 
or reduced consumption ? In a new vessel, where the 
normal sea-going speed was predetermined, the 
combined H.P. of the reciprocating engine and the 
Bauer-Wach unit was a simple proposition, and smaller 
powered reciprocating engines could be fitted than 
was ordinarily the case without the Bauer-Wach 
unit; but where reconditioning was under con- 
sideration, the existing shafting would determine 
the maximum power that could be put into the 
vessel by the introduction of the Bauer-Wach unit. 

Mr. W. J. Willett Bruce said that his remarks arose 
out of some twenty-two years of close association 
with the combination system consisting of four- 
crank triple-expansion engines and a low-pressure 
turbine driving a centre line of shafting. That 
arrangement, before extensive adoption, was put to 
test on its merits in comparison with four-crank 
quadruple-expansion engines, both classes of machi- 
nery being fitted in sister vessels. The length of the 
test for establishing the relative gain in efficiency and 
economy, covered a period of two years, and the 
ultimate result was a mean gain of 20-4 per cent. in 
favour of the combination system, besides giving the 
vessel herself an advantage in speed of 1-03 knots, 
thereby materially shortening the steaming time 
with a proportionate reduction in the total coal 
consumed on the voyage. Upon those results was 
based the production of many units, representing for 
the one steamship company some 250,000 H.P. In 
view of those results, the introduction of the Bauer- 
Wach exhaust steam system into cargo steamers was 
particularly interesting, especially in regard to the 
fact of the great stride of advancement higher pres- 
sures had made within the last two or three years. 
It appeared to him a doubtful step under present- 
day conditions to introduce into certain types of 
new steamers such additional units as an hydraulic 
clutch, and an exhaust turbine with its change over and 
automatic cut-out valves, gearing, &c., which cer- 
tainly increased first cost and must involve a certain 
amount of upkeep expenditure, unless the saving was 
substantial and economy justified the outlay. Turn- 
ing to the comparative results of the two steamers 
“ Basil’ and “ Boniface,’ as given in the table 
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covering a very short period, the records were some- 
what disappointing, and one would have expected 
better results. Taking the coal consumption for the 
voyage, there was a saving of 54 tons, with no gain 
in speed. With regard to the “ Boniface’s ”’ greater 
displacement of 650 tons, he asked was that addi- 
tional weight caused by cargo, stores, or by addi- 
tional weight of the extra units? It was also sur- 
prising to see that the I.H.P. of the low-pressure 
turbine was only 820, when it should be, as based 
on his own experienve, approximately at least equal 
to half the developed power of the reciprocating 
engine. He asked, also, if the figure for pounds of 
coal per I.H.P. were 1-40 and 1-04 respectively for 
all purposes. The latter figure did not agree with the 
long-run data in that respect, namely, 1-33, 1-22, 
and 1-235, which was somewhat confusing. Again, 
the *‘ Basil’s ” figure was rather low, and to his mind 
would be nearer 1-6 for triple-expansion engines. 
The steam pressure was given as 250lb. Was that 
correct ? He was quite sure that in the future Mr. 
Fyfe would be able to glean some very satisfactory 
comparative data after those two steamers had 
been running for, say, a couple of years. 

Mr. R. J. Walker said that although the question 
of first cost was important, the problem of general 
economy was equally important, and there was con- 
siderable difference of opinion among superintending 
and manufacturing engineers as to the arrangement 
which would produce the best economy. On the 
score of economy, he would like to refer to one 
vessel of the Cairn line. That was a steamer fitted 
with a low-pressure turbine arrangement, approxi- 
mately of the power referred to in the paper. The 
S.H.P. was 2500, and was equivalent to 2700 H.P. 
at high speed. The speed was 11} knots, and the 
revolutions were 77, the boiler pressure 180 Ib., 
steam temperature 580 deg., vacuum 28}in., whilst 
the steam consumption was 9 Ib. on service for the 
turbines only, or 10-6 lb. for all purposes, which was 
equivalent to 1-3 lb. per S.H.P. compared with 1-33 
per I.H.P. mentioned in the paper, a difference of 
10 per cent. between the two vessels when converted 
to I.H.P. As compared with these figures, a high- 
pressure turbine arrangement had been worked out 
for the same 2500 8.H.P. The steam pressure was 
550 Ib., temperature 750 deg., and the revolutions 
77, as before. The steam consumption was 7:75 Ib. 
for turbines alone and 9 Jb. for all purposes. It had 
been asked why exhaust turbines had not been pushed 
before, but he could not do better than quote the 
following statement made by Mr. C. W Cairns on a 
paper by Mr. Young before the North-East Coast 
Institution of Engineers and Shipbuilders, as express- 
ing the views of the Cairn Steamship Company : 
** Reference has been made to the addition of exhaust 
steam turbines to increase the efficiency of installa- 
tions. These additions are understandable in the 
case of existing vessels, but I cannot understand the 
combination in new designs. An ‘all-turbine’ set 
makes good use of the whole range of expansion 
possible right down to temperatures surprisingly near 
that of the circulating discharge, and does it all with 
great economy and an absence of fuss and wear and 
tear that ought to commend itself, even for very 
moderate powers, to the shipowner and his consultants. 
Further, it will take superheat' without detriment 
up to temperatures that most of us would not like 
to risk in reciprocating engines. My own experi- 
ence of absence of wear and tear of double-reduction 
geared turbines in seven years’ North Atlantic service 
is that in all that time total turbine and gear repairs 
and renewals have cost less than the remetalling 
of one bottom-end brass of a reciprocating engine. 
Further, from the point of view of losses of efficiency, 
there are no slide or piston valves, packings or piston 
rings to wear, and the turbine performance after 
seven years is just what it was at the start.” 

Mr. Charles Booth said that as a shipowner he 
could not speak from a technical point of view. Mr. 
Willett Bruce was quite fair in stating that the vessels 
discussed in the paper had not been in operation a 
sufficiently long period to justify permanent conclu- 
sion. All he could say, however, was that as a ship- 
owner who had sometimes been criticised as being 
very conservative and not willing to adopt improved 
devices in connection with marine engineering, he 
consulted Sir Archibald Ross with regard to these 
exhaust turbines and found that he was so enthu- 
siastic, as was Mr. Fyfe, that the board of the Booth 
Steamship Company decided to make the experi- 
ment. The first cost had been considerable, and it 
was quite possible that eventually it would be found 
that a mistake had been made. However, the plunge 
had been taken, and at the moment results were such 
that he felt Mr. Fyfe and others who had advised the 
company were to be congratulated. As a matter of 
fact, he was inclined to think the results would be 
better later on. 

Mr. Sterry B. Freeman said the paper was not 
contentious, but was a record of the excellent work 
which actually had been done and the extent of the 
saving which had been effected. At the same time 
its value would be increased if Mr. Fyfe could give 
particulars as to the construction of turbine and gear. 
For example, in ordinary turbine practice, the safe 
centrifugal stress on the blades was generally taken 
as not more than 3} tons per square inch. In the 
same way the load on the gear teeth was not allowed 


were figures which had been accepted as standard 
marine practice after a good many years of experi- 
ence. So far as one could learn from particulars of 
known exhaust turbine installations, those loads on 
the blades and the teeth had been very considerably 
exceeded. The case for adopting the exhaust turbine 
of that type in new installations of machinery would 
appear to rest upon the economy of small cylinders 
in comparison with small turbines. For the larger 
units, such as Mr. Johnson described in his paper on 
*“Modern Steam Machinery’ that morning, there 
could be no economy in the combination of recipro- 
cating engines and turbines superior to that of a 
straight turbine plant. The disadvantages of the 
combined system were, of course, that the engineers 
had to deal with the complication of a reciprocating 
engine, with its piston ring and liner wear, numerous 
bearings to overhaul and adjust and hand lubrica- 
tion as well as turbine gland and clearance adjust- 
ments. The adoption of high superheat meant that 
more lubrication was necessary for the reciprocating 
engine than would be the case if that economy were 
sacrificed and saturated steam were used with 
lessened cylinder lubrication. The oil from the 
cylinders was supposed to be taken out by the oil 
separator, but he understood from those responsible 
for running some of the big combination systems, 
that it had not been found possible, as ships get older 
and the system becomes impregnated with oil, to 
keep it out of the exhaust turbine and the con- 
denser. With a straight turbine system, that diffi- 
culty, of course, did not exist. The major field fay 
employment of the system appeared to be in valuable 
ships, such as passenger ships, and those designed 
for special trades, in which an increase of power was 
urgently needed to compass greater speed. It would 
obviously be economical in such cases to retain in 
service a ship which could not be replaced except 
at a high cost, by giving her the additional turn of 
speed which would enable her to keep her place in 
a schedule of sailings with more modern ships. In 
many older cargo ships no economy would accrue 
by fitting an exhaust turbine, on account of the heavy 
cost of the necessary alterations. In addition to 
paying for the plant and sustaining the loss in revenue 
while the alterations were carried out, the owner of 
such a ship would probably find that he had the 
following alterations on his hands :—The condenser, 
air pump, circulating pump, pipes and valves to be 
modified or enlarged to produce a vacuum appropriate 
for turbine practice. The ship’s structure abaft the 
engine-room, which in many cases was a deep tank 
expensive to alter and valuable for special cargoes, 
would have to be cut into to accommodate the gear. 
In that class of ship it was frequently the case that 
the lines of the hull designed for a certain speed were 
unsuitable for economical proportions at the higher 
rate proposed. The adoption of the exhaust turbine 
had been fairly common in electrical power stations, 
and it was obviously a cheap and easy way to increase 
the output of an old-fashioned station in which recipro- 
cating engines were returning their exhaust steam 
direct to the condenser. It would be interesting to 
see whether the Bauer-Wach or some other mecha- 
nical system of gearing or an electrical gear would 
eventually hold the field. The latter suggestion looked 
promising. 

Mr. Fyfe, who was unable to reply fully, owing to 
lack of time, was cordially thanked for his paper. 


At the Thursday evening session, with Sir John 
Biles in the chair, two papers were taken, the first 
being a very mathematical one by Professor Inglis, 
on “ Natural Frequencies and Modes of Vibration 
in Beams of Non-uniform Mass and Section.” 

Professor Inglis, introducing his paper, summarised 
its contents, and explained briefly the considerations 
which had led to the evolution of his methods of 
calculating the natural vibrations in beams of non- 
uniform mass and section. 

NATURAL FREQUENCIES AND MODES OF VIBRATION 
IN BEAMS OF NON-UNIFORM MASS AND SECTION. 
The paper was intended to constitute a step forward in the 

analytical theory relating to the vibrations of beams in general, 

not necessarily beams having a uniform mass distribution or a 

uniform section. For beams of uniform mass and section 

analytical theory was well established, but for beams of non- 
uniform mass and non-uniform section the analytical theory was 
apt to be somewhat reticent. In the t engineers had in 
many cases been able to predict with a fair degree of accuracy 
the natural period of vibration of beams which were not neces- 
sarily of uniform mass and section, and the method that had 
been adopted usually was a sort of semi-guesswork method. 
The mode of vibration was d; an ption was made 
as to the particular form in which the beam became bent under 
the influence of its inertia forces, and if the mode of vibration 
were known, then by principles of energy one could deduce the 
ees of vi jon. e had endeavoured to 
take this problem of the modes of vibration outside the realms 





of ork and to deduce results straight away from the 
f tal differential equation. By obtaining solutions of 
the fundamental differential equation one, at any rate, obtai 


the modes of vibration and at the same time the natural 
frequencies. 

© had indicated two methods of attack in the paper. One 
depended upon the method of harmonical analysis, and he 
always ed that harmonical analysis as one of the great 
gifts which mathematics had bestowed upon engineering. In 
applying that method to a beam having a mass which was not 
necessarily uniformly distributed and a section which was not 
necessarily uniform from one end to the other, the first task was 
to express that mass variation and section variation in a Fourier 
series. That having been done, the solution of the fundamental 
differential equation could also be obtained in a Fourier series. 
That could be done without very great difficulty, and the labour 





to exceed, say, 600 Ib. to 700 Ib. per lineal inch. These 


of the arithmetic was by no means serious, provided the variation 





in mass and section was nowhere very abrupt. Under those 
circumstances the harmonic series which represented the deforma - 
tion of the beam—the mode in which it vibrated—-was - 
sented by very few terms, say, the first three or fourterms of the 
series, because the series was very rapidly convergent. On the 
other hand, if the distribution of mass and the variation in 
section were somewhat complicated—for instance, if there 
were abrupt variations in section—the Fourier series which 
represented this mass distribution and variation in section had 
to be carried to a good many terms, and the arithmetic required 
to determine the mode of vibration was apt to be rather heavy, 
because it involved the solution of simultaneous equations, 
which was a horrible task. Thus the limitation of the harmonic 
analysis method was that it might involve the solving of such 
@ number of simultaneous equations that, although the problem 
was theoretically pesitde of solution, practically it could not 
— owing to the limitations of human endurance. 

© overcome that difficulty he had proposed another method 
which was not open to such objection, and it involved rather o 
pretty piece of mathematics. He had shown in the paper how 
it was possible to write down simply by inspection the deflection 
produced in a beam of ing section by masses—any number 
of them—concentrated at various points along the beam. The 
beam might vary abruptly in section. Of course, the equation 
for representing the deflection had any number of discontinuities 
in it, but by a rather curious bracket notation it was possible 
simply to write down the deformation of that beem without 
going through any preliminary work whatsoever. It was only 
@ small —_~ after that to render it possible to work out the 
natural modes of vibration for a beam vibrating under its own 
inertia forces. He would not say that the labour of the arith - 
metic there was altogether negligible, but it was not insuperable, 
because it did not involve the solution of a large number of 
simultaneous equations. There were two cases worked out in 
the paper to illustrate that method. He had spent a fairly 
strenuous week-end in working out these two cases, but, after 
all, that could not be saganied as @ prohibitive length of time 
to perform a calculation which might be of considerable 
importance. 

hat led him to a consideration of the importance of the 
calculation of natural periods of vibration to naval architects, 
and he expressed the view that it was a form of calculation 
which would be regarded as of increasing importance year by 
year ; in almost every other branch of engineering the calcula- 
tion of natural periods of vibration had by year attained 
greater prominence. He was inclined to think that in many 
cases it was much more important to be able to calculate a 
natural period of vibration than to be able to calculate stresses. 
It was very desirable to be able to predict from the drawings 
what the natural period of vibration of a ship was likely to 
amount to, and he hoped that his formidable array of mathe- 
matics might help in the direction of enabling naval architects 
to predict natural periods of vibration. Although he believed 
he could predict with considerable accuracy the natural period 
of oscillation of a ship, supposing it were floating in air, he would 
be exceedingly chary of predicting the natural period of oscilla- 
tion of a ship oscillating in water. He emphasised that a 
calculation concerning the natural vibration of a beam in air 
had very little value for predicting the natural period of vibration 
of the same structure when vibrating in water. A great deal 
of work had to be done before naval architects would be able to 
predict the natural period of a ship oscillating in water with any 
degree of confidence. That statement did not mean that the 
work he had put forward would be of no use, but it was perhaps 
a little before its time ; it could not be applied until one knew 
what was the mass distribution of the beam, so to speak, and 
what was the nature of the section, and the one thing we did 
not know about a ship was the extra apparent mass due to the 
fact that the water had to be moved when the ship vibrated 
In his laboratory at Cambridge a good many experiments had 
been carried out in that connection—summed up in an article 
in the “ Proceedings " of the Cambridge Philosophical Society 
two or three months ago—and though he could not say that 
very definite results had been arrived at, they had shown, at 
any rate, that the difference in the natural period of a beam 
vibrating in air and in water might amount to 50 per cent.; 
in every case dealt with it was more than 25 per cent., and that 
was @ point which naval architects would have to consider. 
The experiments were being continued. 


Professor Sir J. B. Henderson said that the author’s 
work was an example of mathematics applied to a 
practical problem. It was valuable to have a really 
mathematical solution, because it served as a founda- 
tion. The fundamental assumption, of course, in all 
those calculations was that the stress was proportional 
to the distance from the neutral axis, and he did not 
think that in a structure such as a ship that funda- 
mental assumption was justified. Young’s modulus 
also differed in the case of a ship from that obtained 
in a testing machine. The author’s mathematical 
method, however, would serve as a criterion as to 
the best analysis for any particular problem that 
might arise. With regard to the particular problems 
that were likely to arise, he asked Professor Inglis 
whether the graphical method was not likely to be 
much more simple, because, taking the loading curve 
as it occurred in a ship, the analysis necessary for 
the purpose of that paper was much more reasonably 
carried out graphically than analytically ; such an 
analysis could be made up to the tenth or eleventh 
harmonic in about half an hour. 

Professor W. E. Dalby urged that a committee 
should be formed to deal with some of these subjects. 
It would be a great help to all designers of plant which 
had to be put into ships if the shipbuilders could give 
them the Fourier series for the hulls. The operations 
of the Bridge Stress Committee had cost £26,000, 
whith represented the out-of-pocket expenses of 
the railway companies in providing the engines and 
running expenses, and so on, so that work of the kind 
could not be undertaken unless a considerable sum 
of money could be provided. It would pay the ship- 
building community to put up the money with a view 
to trying to get some table of frequencies of ships. 
Troubles had been experienced through the periods 
of the engines approaching the periods of the hull. 
We wanted to know the frequency of the hulls, as 
many harmonics as we could, and the frequency of 
the engines to go into them. “ 

Mr. Lockwood Taylor said the author had referred 
to guesswork in the energy method of predicting 
frequencies. That element could be eliminated with- 
out recourse to analytical methods, by variants of 
the Rayleigh method, i.e., a profile was originally 
assumed, but that profile was verified in the course 
of the calculations, and, if necessary, approximations 





could be made. It would probably take only two 
H 
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or three hours. The author had stated that he was 
not aware of any other analytical method than the 
one he had given of attacking that problem, and so 
far as he (Mr. Taylor) knew, that was correct enough 
for a beam with unsupported ends, but he asked for 
the author’s opinion on the Griffiths method for a 
cantilever beam, as published in the reports of the 
Aeronautical Research Committee. 

Mr. John Reid said that he was concerned with 
ascertaining the vibration of two boats, 450ft. long, 
to run at a speed of 15 knots, having quadruple expan- 
sion engines and Scotch boilers, and with five decks, 
but drawing only 18ft. of water, and with the pro- 
peller tips very close to the water line. When one 
considered such boats being driven steadily at 15 or 
16 knots, crowded with passengers who worried about 
things they should not worry about, and when one 
considered that the owners were somewhat exacting, 
one naturally became anxious about the vibration. 
It was proposed to leave off three or four of the decks, 
with their accommodation, in the first place, and to 
conduct speed trials with the lower portions and hulls 
only, and after that to fit the upper works. It would 
be very helpful if, by mathematics, one could investi- 
gate the matter and arrive at some practical and 
definite conclusion. It appeared that the conclusions 
arrived at by calculations were always indefinite. 
He had occasion to cross the Atlantic frequently on 
@ particular ship which ordinarily ran very smoothly ; 
he did not know its draught, but on every occasion 
when it came from the deeps on to the continental 
shelf when approaching Cherbourg the vibration was 
such as to give passengers the impression that the 
captain had reversed to drive astern, and passengers 
often complained about it. No matter how one 
calculated, one could not prevent the captain of a 
ship running it over the shallows at speed. Another 
point was that, no matter what one did in regulating 
the engines, when the ship ran into shallow water, 
the engine balance seemed to get out of truth. Appar- 
ently there was some action taking place under the 
bed-plates. 

Sir Eustace T. D’Eyncourt asked whether, if it 
were found that there was considerable vibration in 
a ship, there was a reasonable chance, by the applica- 
tion of methods such as were put forward by Professor 
Inglis, and without solving very long simultaneous 
equations, of ascertaining whether, by distributing 
the weights differently, as, for instance, by moving 
the water ballast from the centre of the ship to the 
ends, the vibration could be reduced considerably ; 
or could one say at once that it would be necessary 
to alter the revolutions of the engines by giving a 
different pitch to the propellers, which had frequently 
to be done ? 

Professor T. B. Abell said that Dr. G. B. Taylor, 
who was holding a Fellowship at the University of 
Liverpool, had been engaged during the last six 
months in measuring the vibration of ships, and was 
getting some indications of the effect of virtual mass, 
particularly as between shallow and deep water. No 
doubt, when the work was completed, he would 
present a paper to the Institution. Extraordinarily 
valuable help had been received from shipowners 
and shipbuilders in the Liverpool area in connection 
with that work, and they had given Dr. Taylor facili- 
ties at no cost. He had been abroad on one ship, 
and was about to go again on another for the purpose 
of measuring vibration. 

Mr. Edward Wilding, who has been attacking the 
vibration problem from the practical side, said he 
agreed with Professor Dalby that our main prac- 
tical means of sorting out the problem was still 
dependent on Schlick’s formula, with such correc- 
tions as we might be able to apply to the nearest 
similar ship. Professor Inglis’ paper was of value 
to those who were dealing with the purely practical 
problems, because it indicated the character and to 
some degree the extent of the divergence from uniform 
loadings which might be expected to be met with. 
It did not solve their difficulties completely, but it 
gave some idea of what modification of loading was 
likely to indicate. The best thing to do was to avoid 
unbalanced forees and unbalanced couples so far as 
the engineers would allow, and in that respect turbine 
machinery had marked advantages over reciprocat- 
ing engines, whether oil or steam. 

Professor Inglis, replying to the diseussion, said 
Sir James Henderson had indicated that one could 
not treat a ship as though it were necessarily an 
elastic structure. He was quite prepared to believe 
that. Mathematics could be applied only to idealised 
cases, and he had indicated in the paper what were 
the underlying assumptions; how far they fitted 
into the problem of ship design was a question for the 
naval architects to decide. Mr. Reid’s reference to 
the marked increase of the vibration of a ship when 
in shallow water emphasised the point that the 
amount of water moving with the ship when it 
vibrated was an important consideration. The depth 
of water under the ship must enter largely into that 
consideration, and one could well imagine that the 
natural period of vibration of a ship in deep water 
would be appreciably different from the natural 
period of vibration of the same ship in shallow water. 
In shallow water she might pick up a frequency 
which she would not pick up in deep water. 


The second paper presented on Thursday evening 
was by Mr, Hodges on. “‘ The Behaviour of Stiffened 








Thin Plating under Water Pressure.” We give a 


brief abstract of it :— 


STIFFENED THIN PLATING UNDER WATER 
PRESSURE. 


This paper is a report on the continuation of Professor Abell’s 
experiments on the behaviour of stiffened thin plating under 
water pressure, which were described in a paper read before the 
Institution at the spring meeting of 1923. The same apparatds 
was used, but an improved form of screw micrometer for 
measuring the deflections was fitted, which is described in the 
paper. The test plate is 8ft. by 2ft. in the clear, with a thickness 
of 0-40in., and the method of supporting it and of fitting the 
stiffener is fully described. The following is a summary of the 
tests made. 

(1) The stresses existing around the centre of the plate with 
three 4in. by 3in. bolted stiffeners were investigated in order to 
obtain the bending stresses in the plating due to the clamping 
effect of the bolts connecting the central stiffener to the plating 
under a 71ft. head. 

(2) In order to determine the degree of fixity of the method 
of clamping at the edges another unstiffened test plate, 8ft. by 
2it. by 0-40in., was fitted to the casting and tested under a 
head of 30ft. 

(3) This plate was then stiffened by three 4in. by 3in. angle 
bar stiffeners similar to the bolted stiffeners, but they were | 
electrically welded to the plate. The stresses at the end of a 
short diameter and around the centre of the plate were deter- 
mined under a head of 71ft. 

(4) The plate which had had the three 4in. by 3in. angle bar 


stiffeners bolted to it was used to try Sin. by 3in. by 0-36in. | 
angle bar bolted stiffeners, which were bolted on similarly to the | 


4in. by 3in. stiffeners. 


Although deflection curves for this plate with the 5in. by 3in. | 


stiffeners were obtained under a 71 ft. head, it has not been found 
possible to analyse the stresses in it up to the present. 


In the course of the discussion, Professor T. 
Abell told the members of the Institution that the 


paper was the product of laborious effort by Mr. | 
Hodges subsequent to the expiration of his tenure of | 
while | 
it was true that all the observations and some of the | 


the Sir William White Research Scholarship ; 


analyses were made during that tenure, Mr. Hodges 
must have devoted a great deal of his leisure time to 
preparing the material necessary for the paper. It 
would probably be agreed generally that the con- 
ditions under which the tests were carried out were 


sufficiently representative of practical conditions to | 


be readily applicable to practice. 


The Chairman, in proposing a vote of thanks to | 


the author, said it was unfortunate that although 
by means of scholarships facilities were provided for 
training men to the highest pitch, there seemed to 
be no means of giving them a livelihood along the 
high ridge they had attained. Efforts were being 
made to get over that difficulty, and he hoped they 
would be successful, so that these scholars would 
find occupations in which their services would be of | 
use to the profession and to the country. Fortunately, 
Mr. Hodges was with the Admiralty. 
The meeting then adjourned until Friday. 
(To be continued.) 








SIXTY YEARS AGO. 





Own several occasions in this paragraph we have noted 
the criticism which, in the ‘sixties, we directed against 
Mr. B. F. Isherwood, chief of the United States Naval 
Bureau of Steam Engineering. His work and his ideas 
did not meet with our approval, and as it was a period of 
great freedom in the expression of opinions, we did not 
hesitate to add ridicule to our criticism. That our views 
on Mr. Isherwood’s abilities as an engineer were not 
wholly peculiar to ourselves is suggested by a note in our 
issue of April 2nd, 1869. General Grant, President of the 
United States, had decided that a change was required, 
and had nominated Mr. James W. King. In forwarding 
his nomination to the Senate, the President had endorsed 
it: “In place of Isherwood, whom I desire removed.” 
The nomination was confirmed, but we expressed our 
sorrow at Mr. Isherwood’s removal from his responsible 

t. So far as England was concerned, we wrote, he 
was the right man in the right place. It may be added 
that the “‘ Alabama” case and other matters arising out 
of the American Civil War were still unsettled and con- 
tinued to provide sources of friction between the two 
countries. Indeed, there were many, particularly in the 
United States, who wrote and spoke of a war between the 
two English-speaking nations as inevitable and imminent. 
That these expectations were happily unfulfilled we are 
now aware. So, too, are we aware that our Paris corre- 
spondent in the same issue was gravely wide of foreseeing 
the immediate future when he suggested that Europe, 
by the preparations which it was making for war, ought 
to secure peace and be at ease. He mentioned two 
examples of the —_ France was taking to improve her 
defences. The military engineer corps were, by arrange- 
ment with the railway companies, about to be instructed 
in the work of laying down and maintaining railways 
that might become necessary in case of war, and also in 
the stoking and management of locomotives. The com- 
panies, it was stated, welcomed the scheme, for they saw 
in it the provision of a source from which they might in 
the future obtain drivers, stokers and other servants and 
officers. The defence of ports by some means that would 
not create a permanent obstruction was another subject 
then engaging the attention of the French Government. 
Several plans had been proposed in the case of Toulon, but 
none had been considered satisfactory. The latest scheme 
consisted of the establishment of a floating stockade, 
which could be laid or withdrawn in a few hours. The 
stockade, it was stated, would be sufficiently strong to 
withstand the full force of a steam squadron. 








Tse Canton Municipal Council has under consideration 
the question of introducing a gas service for both illuminat- 


ing and heating purposes. 
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| New Sewerage and Sea Outfall 
| Works at Whitby. 


A NEw system for disposing of the sewage of Whitby 
| was completed and put into operation in the autumn 
of last year. It was designed by and carried out 
under the superintendence of Messrs. W. H. Radford 
and Son, Consulting Engineers, of Nottingham. 

Whitby, as many of our readers will be aware, is 

@ quaint, old-fashioned town, built on high cliffs 
on both sides of a harbour, which, actually, is the 
mouth of the River Esk. The normal population is 
about 12,000, but the town is a popular holiday resort, 
end, during the summer visiting season, that figure 
is more than doubled, and tends to increase. Prior 
to the carrying out of the new scheme, the whole of 
| the sewage and waste water was discharged clirect, 
and without any screening or other treatment, into 
the Harbour, and, during the holiday seasons, espe- 
| cially in the summer, conditions became more and 
more objectionable as years went on and the numbers 
|of visitors grew. As long ago as 1875 the Town 
| Council took expert advice on the subject, and did so 
| Subsequently on several occasions, finally inviting 
| Messrs. Radford to make a report on the matter. 
The report recommended that the whole of the 
| sewage, and a large proportion of the flow due to 
| rainfall, should be discharged direct into the sea 
at a point to the eastward of, and far removed from, 
the Town and the Harbour, and that only during 
rainstorms of exceptional severity should any liquid 
be allowed to drain into the Harbour. The report 
was adopted and its recommendations have been 
carried out, with, we understand, most satisfactory 
results. 

What has been done may be readily understood 
by the aid of the Plan, Fig. 1. The works have been 
divided into two sections—a high level and a low level. 
Possibly it would be more accurate to say four sections, 
since there are a high-level and a low-level area on 
each side of the Harbour, but the two high-level 
areas and the two low-level areas are, respectively, 
|so linked together that in each case they may be 
| regarded as belonging to one system. The high-level 
sewage on both sides of the harbour is intercepted at 
such a level that it can gravitate into the sea at all 
states of the tide, while the low-level sewage can also 
discharge into the sea by gravitation for three-quarters 
|of the period of each tide, leaving only one-twelfth 
| of the total volume of the sewage to be pumped. For 
| these purposes it has been necessary (a) to construct 
| certain new sewers, though as many of the pre-existing 
| Sewers as possible have been retained and are being 
| used ; (b) to make provision for conveying the high- 
| level and the low-level sewage from the West to the 
| East side of the Harbour; and (c) to construct a 
| pumping station. - 

The range of Ordinary Spring Tides at Whitby is 
about 15ft. from + 7-39 O.D. to — 7-61 O.D., 
while the range of neap tides is about 12ft. Extra- 
|ordinary Spring Tides are said to reach 2ft. above 
H.W.M.O.8.T., or, say, 9-39 O.D. 

The sewage from the high-level area on the West 
or more modern portion of the town, is intercepted 
at a level of 17-50ft. above high water mark of 
Ordinary Spring Tides. The whole of the sewage pro- 
duced above that level—say, 25-00ft. O.D. 
flows by gravity to the outfall, as will be explained 
later. The pre-existing sewers beiow that level, 
together with some further sewers, which it was found 
| necessary to lay in the low-level area, are connected 
up to a Ldin. sewer, and led to a point on the west 
shore of the harbour, iunmediately opposite the Fish 
Pier. It is to that point, too, that the sewage from the 
high-level area is also conducted. The whole of 
the sewage produced on the west side of the harbour 
converges, therefore, to one point. 





The position chosen for the sea outfall is on what is 
known as the Scar—see the right-hand bottom corner 
of Fig. 1. In order to transfer the sewage from the 
western portion of the town to the out fall, some means 
of conducting it across the harbour had to be devised, 
and that has been done by means of two syphons. 
The high-level sewage syphon is 18in. in diameter, 
while the low-level sewage pipe is 15in. in diameter. 
Both are of cast iron and each is about 130 yards 
long. The pipes are so laid in the bed of the river 
as to provide a depth of 7ft. of water at low tide with 
a depth of 7ft. of cover for protection, for a length of 
120ft. of navigation channel, the formation level 
being 30-5ft. below high water and 15-5ft. below 
low. water. The pipe lines are laid side by side, each 
length of pipe being supported on a set of three piles 
and transomes, the piles employed being of 12in. 
square pitch pine from 15ft. to 20ft. long. Where the 
pipes come under the 120ft. channel, they are pro- 
tected with a concrete casing. 

It was expected that the subsoil of the river bed 
would consist of sand, clay, and ballast, with a sub- 
stratum of stiff clay down into which the piles were 
to be driven. It was found, however, that from 3ft. 
above formation level the foundation material con- 
sisted of soft silt, decayed timber, and vegetable 
matter, which introduced difficulties and necessitated 
the taking of special precautions in constructing the 
cofferdams. For the laying of these syphon pipe 
lines five separate cofferdams were required, three of 
them measuring 80ft. long by 15ft. wide and 45ft. 
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deep, for crossing the deep channel, and one on each 


side of the harbour for the rising legs of the syphons. | 
| dams is given in Fig. 2, while the interior of a coffer- 


Che cofferdams were formed by means of interlocking 
<teel sheet piling, and their construction and the 
laying of the syphon pipes were successfully carried 
out by John Gill (Contractors), Ltd., of Westminster, 





work. Fine ashes were used to caulk up the joints 
between the steel piles. A view of one of the coffer- 


dam is seen in Fig. 3. 
Both these syphons terminate in a pump-house 
erected on the foreshore of the harbour, close to and 


meter, with its invert at 1-50 O.D., and which is 
furnished, on the inlet chamber side, with a combined 
tidal flap and screw-down penstock, so arranged that 
though, when conditions permit of it, low-level sewage 
can flow into the high-level chamber and thence to 
the outfall, a reverse flow cannot take place. 
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though not without troubles having been experienced. 
A timber craneway gantry piles 
strutted across at the tops of the dams, and the bulk 
of the excavation was effected by means of a Priest- 
man grab. An electrically-driven 8in. centrifugal 
pump, with a delivering capacity of 72,000 gallons 
per hour, was employed to keep the water, which 
found its way inside the piling, below the bottom of 


was erected on 


1 PLAN OF WHITBY SHOWING NEW SEWAGE OUTFALL 


to the north of the Fish Pier. Various drawings of 
this building are given in Fig. 4. The 18in. high-level 
syphon is led into an inlet chamber, measuring 10ft. 
long by 4ft. wide and 18ft. 6in. deep, the invert of the 
pipe being at 3-00 O.D., and the delivery end 
being controlled by an 18in. screw-down sluice valve. 
From the further end of this inlet chamber the gravita- 
tion outfall which will referred to more 


main, be 
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3 FiG. 2—-ONE OF THE COFFERDAMS 

4 the working. When in the deepest part of the 
channel, the cofferdam was, owing to the treacherous 





character of the material being dealt with, partly 
flooded at high water, and work had to be continued 
in two shifts per day, from about half tide down to 
half tide up, each shift being of about two hours’ 
duration. Several blow-holés were experienced—the 


most serious being towards the end of the first dam 
but, fortunately, no harm was done to the permanent 
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FOR LAYING THE SYPHON PIPES 


particularly later, is led away to the sea, its invert 
level at the start being — 2-00 0.D. The L5in. low- 
level syphon is led into a storage chamber which is 
alongside the high-level sewer inlet chamber, and 
which is 18ft. long by 10ft. wide and 23ft. 3in. deep. 
The invert of this syphon is, like that of the high- 
level syphon, at — 3-00°0.D. Between the high- 
level inlet chamber and the low-level storage tank 
there is a communicating pipe which is 18in. in dia- 


It is evident that, as the invert of the outfall sewer 
is at 2-00 O.D., and as the top of this storage 
chamber comes at 15-50 O.D., there is a consider- 
able period at each tide during which sewage can find 
its way by gravity from the storage chamber to the 
outfall, when it is remembered that H.W.M.O.S.T. 
is only in the neighbourhood of + 7-50 O.D. There 








A COFFERDAM 


FiG. 3—INTERIOR OF 
are times, however, when no flow to the outfall can 
take place by gravity, and for dealing with the sewage 
during such times a set of three electrically driven 
pumps has been provided. The position of the pumps 
in the pump-house may be seen in Fig. 4, while the 
arrangement of the pumping plant, for which the 
main contractor was the Mirrlees-Watson Company, 
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Ltd., of Glasgow, is shown in Fig. 5. There are three | live parts. The movement of the starter is controlled | 


Jin. motor-driven vertical-spindle Mirrlees-Watson by an eddy current retarder, which its makers claim 


** Chokeless ”’ 


pumps, which are each designed to | to possess the ideal characteristic of correctly pro- 


deliver 50,000 gallons of unscreened sewage per hour | portioning the starting period in accordance with the 


from the storage chamber into the outfall sewer, 


| 
| 


starting load. The core of the starter solenoid, acting 


or against a total head of about 30ft., when running | through a train of finely cut gears, rotates an alumi- 


at a speed of 600 revolutions per minute. 


These | nium disc, which is disposed between the poles of an 


pumps, sections through one of which are given in | electro-magnet excited by the main current of the 


Fig. 6, are furnished with impellers of a special, | motor. 


The eddy currents generated in the disc 


patented design, which, the makers claim, prevents ' exercise a breaking effect upon it, and, consequently, 
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SECTION C.C 


chokage occurring when dealing with the hetero- 
geneous collection of solids contained in unscreened 
sewage. Further claims made for these pumps by 
the makers are that they have perfect hydraulic and 
mechanical balance, and that no detrimental vibra- 
tion is transmitted to the vertical shafting and motors 
during operation. 

The pumps are contained in a separate dry pit, 
adjacent to the storage chamber, its floor coming at 
Ordnance Datum. Each pump is furnished with a 
separate suction pipe and sluice valve for isolating 
purposes, the suction pipes being carried through the 
wall separating the pump pit from the storage chamber 
and down into the suction sump. Priming apparatus 
is not required, since the level of the sewage in the 
storage chamber is always, before pumping starts, 
at a sufficient height above the pumps to ensure 
efficient priming. The discharge branches of the 
pumps are fitted with sluice and reflux valves, and all 
three deliver direct into one combined discharge main, 
15in. in maximum diameter, which is taken into the 
inlet chamber of the west bank high-level syphon 
already referred to. Each pump is driven direct 
through a flexible coupling by an 18 B.H.P. direct- 
current, enclosed, ventilated, vertical-spindle motor, 
made by the British Thomson-Houston Company, 
Ltd., of Rugby. The vertical shafting connecting 
the motors to the pumps is guided in bearings secured 
to steel channels, the ends of which are cemented 
into the walls of the pump chamber. The motors are 
mounted upon cast iron stools bolted to girders above 
the pumps, the motor floor level being at -++ 15-500.D. 
Each stool is also utilised to support a thrust bearing, 
which carries the weight of all the revolving parts, 
including the shafting and impeller, but not includ- 
ing that of the motor armature, for which a separate 
bearing is embodied in the machine. 

The makers inform us that they carried out a care- 
ful clean-water test of these pumps at their works 
before they were despatched, and they have embodied 
the results achieved in the curves reproduced in 
Fig. 8. They point out that an exceptionally high 
efliciency was reached, and also that the B.H.P. and 
head-gallons curves are particularly flat, so that the 
duty may be varied over wide limits without over- 
loading the motors. 

Each of the three pumps is automatically con- 
trolled by an automatic panel of the solenoid type, 
made by Brookhirst, Ltd., of Chester. Each panel 
comprises an automatic starter, two electrically 
operated circuit breakers, no-load and ‘over-load 
releases for the protection of the motor, and a double- 
pole isolating switch interlocked with the doors so 
as to prevent the operator coming into contact with 
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SECTION D.D 


Fic. 4--ARRANGEMENT OF THE PUMPING STATION 


through the train of gears, upon the core of the 
solenoid. As the eddy current effect is proportional 
to the starting current, the time of starting is pro- 
portioned to the load on the motor, which latter 
accelerates rapidly under light loads and more slowly 
under heavier loads. By the provision of a one-way 
clutch, retardation is not applied during the down- 
ward movement of the solenoid core, which is thus 
free to fall to the ‘‘ off’’ position immediately the 
solenoid is de-energised. In addition to the inherent 
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iron pipe having been laid in the same trench as the 
sewage syphons to contain the mains for the purpose. 

As indicated in Fig. 5, the three pumps are adjusted 
to start and stop when the sewage has reached different 
levels. Thus, pump No. | starts when the level in 
the storage chamber rises to 3-50 O.D.—that is 
to say, 3ft. 6in. above the floor of the pump chamber 
—and stops when the level has been lowered to 
— 6:00 O.D.—that is to say, when the chamber has 
been practically emptied. Pump No. I. starts 
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when the level reaches 4-25 O.D. and stops when 
it has fallen to — 3-50 O.D.; while No. ILL. starts 
at + 5-00 O.D. and stops at 0-00 O.D. 

Before going on to describe the outfall sewer, it 
may be explained that the sewage from the Eastern 
side of the Harbour, which is considerably less in 
volume that that from the Western side, is dealt with 
in a manner very similar to that in which the latter 
is treated. The greater bulk, that from the low-level 
area, is collected into a 15in. cast iron pipe, which 
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PLAN OF PUMP PIT C.Cc. 











SECTION 6.8 
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SECTION A.A. 








Swan Sc 


FiG. 5—SECTIONS AND PLAN OF PUMPING STATION 


automatic braking effect, the speed of travel of the 
solenoid is variable by means of an adjustment of the 
poles of the electro-magnet. 


Each control panel is set in operation by a float | 
| switch which is closed and opened by a copper plate 


when the sewage reaches maximum and minimum 
levels. In addition to the float switch, there is a 
three-position testing switch for cutting out the 
automatic float switch, or for changing over to hand 
control for testing purposes, or for use in case of 
emergency. The current for operating the motors is 
obtained from the town supply, a separate 4in. cast 


| been retained to act as storm relief outfalls. 


delivers into the storage chamber at the pumping 
station and is pumped into the outfall sewer along 
with the sewage from the Western side. The high- 
level sewage, which is comparatively insignificant in 
volume, flows by gravity into the outfall sewer at a 
point a little to the seawards of the pumping station, 
and does not enter that building at all. A diagram 
of the arrangements of the various sewers at the 
pumping station is given in Fig. 7. 
Although some of the original sewage outfalls into 
the harbour have been abandoned, the re om 
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be understood, however, that they are only brought 
into service during times of exceptionally heavy 
downfalls of rain, when the combined action of gravity 
and the pumps is unable to tope with the total flow. 
At such times, however, the sewage discharged into 
the harbour is in a very diluted condition. 

The outfall sewer, the discharging capacity of which 
is 7} million gallons per day, issues from the high- 
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FIG. 6—SECTIONS OF “CHOKELESS"' PUMP 

level sewer inlet chamber at the pumping station, 
through a special cast iron 30in. to 24in. taper pipe. 
with its invert, which is, of course, level, arranged at 
— 2-00 0.D. The sewer, which is 24in. in diameter 
throughout, has a total length of 2060ft. For the first 
320ft., along the East side of Harbour Strand as far 
as Burgess or Tate Hill Pier, it is composed of cast 
iron pipes. From there to the East Pier, a distance 





sill. We understand that float experiments had 
proved the site of the outfall to be ideal, both with 
flood and ebb tides, and that, so far, though the sewage 
has been discharged through it for a good many months 
past, there is hardly any perceptible indication of 
the presence of a sewage outfall on the Scar. 

A great deal of trouble was experienced during the 
construction of this outfall sewer, owing to the excep- 
tionally heavy seas and rough weather, for which that 
portion of the North-East Coast is specially noted. 
However, John Gill (Contractors), Ltd., who carried 
out the work, accomplished their arduous task in a 
praiseworthy manner. 

It will not be necessary for us to go in detail into 
what new sewers were laid and what old sewers were 
reconstructed in order to bring the scheme to com- 
pletion. It should, however, be said that the con- 
tractor employed for constructing the new town main 
sewers—John Pearson, Ltd., of Stainton-in-Cleve- 
land, Yorks.—capably carried out the contract, 
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Fic. 8 Pump Test CURVES 


notwithstanding that the undertaking presented con- 
siderable difficulties. The work was very troublesome 
and anxious, because, for one thing, two systems of 
sewers—High and Low Level—had to be constructed 
in confined spaces, owing to the narrowness of the 
streets and to the close proximity of high buildings 
to the sides of the trenches, which necessitated the 
employment of especially strong timbering, which 
could not be withdrawn, and the inclusion of concrete 
piers as additional precautions. Moreover, the 
ground traversed was unstable and porous in many 
places, and the existence of numerous underground 
culverts, drains, pipes, mains, electric and telephone 
cables, &c., all along the sewer routes increased the 
difficulties, and, incidentally, the expense, since 
much additional expenditure for repairing old sewers 
and for restoring old and damaged culverts to a 
serviceable condition had to be incurred. Actually, 
the major portion of the West Cliff area was re- 
sewered, and that portion of the work was carried 
out by direct labour methods by Mr. L. M. Blanchard, 
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FIG. 7--ARRANGEMENT OF SEWERS AT PUMPING STATION 


of some 810ft., the pipes are of reinforced concrete, 
laid under the tidal silt. For the final 930ft. from the 
East Pier to the Outfall, cast iron pipes were again 
employed. They were laid in trench, strapped down 
and surrounded with concrete, the trench being filled 
in solid. For the greater part of their length the pipes 
are below low water. The outfall, the invert of which 
is at — 8-50 O.D., is about 180 yards distant from the 
cliffs of the Sear, and some 330 yards from the tidal 





the former Town Surveyor, who, subsequently, acted 
as resident engineer, representing the consulting 
engineers, for the Harbour Syphons Contract. The 
pre-existing Bagdale Beck culvert on the West side 
of the Harbour was found, on being exposed, to be in a 
damaged condition, and it, too, had to be repaired. 
The pre-existing 18in. pipe outfall sewer on the East 
side of the Harbour was also restored, the larger 
portion of it having to be relaid. 





Books of Reference. 


‘‘CnremicaL Engineering and Chemical Catalogue.” 
Edited by Dr. D. M. Newitt. London: Leonard Hill, 
Ltd., 231-232, Strand, W.C. 2. Fifth edition. Price 15s.— 
The utility of this excellent book of reference is increased 
in each new issue. It contains, first of all, a catalogue of 
chemical manufacturing firms, with lists of their products. 
Then follows a similar catalogue of makers of plant and 
equipment used in the chemical industry, with similar lists 
of their products. In a large number of cases these 
products are illustrated. Next comes a detailed catalogue 
of chemicals and plant with the names of the firms which 
manufacture them. Then, after a short section devoted 
to trade marks and trade names, there is a section con- 
cerned with trade uses, which embodies a long list of 
various trades with, under each entry, a list of chemicals 
and plant that are employed in it. In all the foregoing 
the arrangement is alphabetical. A section entitled 
“Tables and Data’ comes next. It contains a vast 
amount of information, the nature of which we have not 
the space to specify, and finally there is a ‘‘ Technical 
and Scientific Books Section,”"’ which is divided into two 
parts: (a) subject matter and (b) authors. As we have 
said of previous issues, the book is much more than a 
catalogue, as that name is usually understood ; it is, in 
fact, more like an encyclopedia on a small scale. 


‘Directory of Paper Makers of Great Britain and 
Ireland for 1929."" London: Marchant Singer and Co., 
47, St. Mary Axe, E.C.3. Price 5s. 6d. net.—Seeing that 
this volume makes the fifty-third annual publication of 
this directory, there is really no need for us to go in detail 
into its contents. We may say, however, that it gives 
information of all kinds regarding every sort and variety 
of paper. A particularly interesting section is that devoted 
to “‘ Trade Designations,’’ which is divided into two parts : 
(1) Actual water marks, and (2) trade names, &c., which 
are not actual water marks. It will come as a surprise to 
the uninitiated to learn that the two parts of this section 
extend to over seventy pages, each one of which contains 
no fewer than two hundred entries. The present issue 
follows in form very closely those which have gone before 
it, and it appears to be in no way behind any one of its 
forerunners in utility. 


““OrricraL Year Book of the Scientific and Learned 
Societies of Great Britain and Ireland.’’ Published by 
Charles Griffin and Co., Ltd., 42, Drury-lane, London, 
W.C. 2. Price 18s.—This is the forty-fifth annual volume 
of this useful book of reference, and we regret to find from 
the publisher’s preface that for some years past the heavy 
cost of production has been altogether out of proportion 
to the sales. Apparently, therefore, it has not been 
receiving the support it justly merits. There is no other 
book which is quite like it, and it would be most regrettable 
were it to be allowed to pass out of existence; but, as the 
publishers remark, while they are anxious and willing to 
“perform a national service”—for so their work has 
been referred to by a highly esteemed contemporary— 
there must be a quid pro quo. We, ourselves, should miss 
it greatly were it to fail to appear at some future time, 
for we constantly find occasion to refer to it. At this late 
date there is no need for us to refer in detail to its con- 
tents; they are too well known by now, but we can say 
that as far as we have tested it this year’s issue has been 
found to have been brought up to date. 





“Seux’s Registered Telegraphic Addresses, 1929," 
published by Business Directories, Ltd., 8 and 9, John- 
son’s-court, Fleet-street, London, E.C.4. Price 45s8.— 
Very few books—if indeed there are any—are consulted 
more frequently than is “ Sell’s Telegraphic Addresses.” 
One goes to it not by any means always for the tele- 
graphic address, but for numerous other purposes, such, 
for example, as finding the correct designation of a firm, 
or its postal address. Very rarely is the information sought 
not forthcoming, for all firms of any standing find it 
necessary to have a registered telegraphic address, and 
then they get into Sell’s! A particularly useful feature is 
that there are sections both for London and the provinces ; 
if a firm has not got a London office, it can be found in 
the Provincial Section. Another most valuable section 
is that containing the Classified Trades List, which em- 

bodies some 130,000 entries, relating to the chief business 
| concerns of Great Britain and Ireland, arranged under 
| 3500 Trade Headings. There is much additional and useful 
information contained in this big annual volume—in 
fact, it has been referred to as “ a mountain of red packed 
from cover ’’—but exigencies of space prevent us from 
attempting to enumerate them. 








“ SpecrFication, for Architects, Surveyors, Civil Engi- 
neers, and for all Interested in Building.” Edited by 
Frederick Chatterton, F.R.I.B.A. London: The Archi- 
tectural Press, 9, Queen Anne’s-gate, Westminster, 
S.W. 1. 1929. Price 10s. 6d. net.—The present volume 

-the thirty-first yearly issue—is particularly interesting, 
and a word of praise must certainly be given to the coloured 
plates—illustrating marbles, bricks, tiles, &c.—which are 
really excellent. A prominent feature of this year’s 
volume is the inclusion of special articles on “ Public 
Baths and Wash-houses,”” by Kenneth M. B. Cross; 
“The Planning of Large Kitchens,’’ by Sydney Tachell ; 
“The Drainage of Basements,” by W. C. Easdale; ‘‘ The 
Uses of Fibrous Palster Work in Modern Building,”’ by 
Edwin Gunn; and “An Architectural Gasometer,’’ by 
the Editor. The trade sections have been revised and much 
new technical matter included in them, and particular 
attention may be directed to the Reinforced Concrete 
section, which we are informed has been entirely rewritten 
and which contains much new technical data not, it is 
claimed, to be found in any similar work. Then, too, 
owing to the many developments which have taken place 
in the manufacture of cast stone, rapid-hardening cements, 
and white Portland cements, the articles on those subjects 
have been entirely rewritten. In fact, the volume contains 


a very large amount of information, much of which is 





uite new. 
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atmosphere of the tunnel, proved of great assistance 


Reconstruction Work at Old Hitt | in cartying out the work. 


Tunnel—G.W.R.* 


R. C. SURES, M, Inst. C.F. 

“ Otp Hill Tunnel is situated on the Stourbridge 
extension line between Old Hill and Rowley Regis 
Stations. It is a double line tunnel 40 chains in 


length, on a gradient of about 1 in 70. In the past 


the structure has been considerably affected by mining 
Partly owing to this, and partly owing 


subsidence. 





Four sets of steel ribs were made to support the 


| old arch and the ground above, enabling work to be 


carried out at four places simultaneously. The steel 
ribs were erected on movable trestles, and each set 
| comprised four ribs at 3ft. 4in. or 5ft. centres, enabling 
| lengths of either 10ft. or 15ft. to be dealt with. 
“The actual work of carrying out a length was as 
| follows. The shield, comprising the four ribs on 
trestles, was moved forward on rollers from the com- 
pleted length of new brickwork sufficiently to allow 





INTERNAL VIEW OF OLD. HILL TUNNEL DURING RECONSTRUCTION 


to the original tunnel having been, for the greater 
part of its length, constructed without an invert, the 
centre part got so distorted by pressure from the 
sides and bottom that there was insufficient clearance 
for two lines of rails. It was, therefore, decided to 
rebuild completely, to a larger section, a length of 
five chains near the centre of the tunnel, and to provide 
an invert, the work being commenced in November, 
1927. 

** In order to give clearance for the ribs and centres, 





the end of the old arch in the next length but one to 
be supported by props off the end rib. The centre 
part of the old arch, for a length of 10ft. or 15ft., was 
cut out, including the ground over it, to a height of 
lft. above the level of the top of the new arch, and 
bars made of old rails inserted to support the roof. 
These bars were brought forward from the preceding 
length, and rested at one end on the new brickwork 
of the last length, and at the other end on the old 
tunnel arch supported by props off the outside ribs. 
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the up and down lines were interlaced through the 
portion of the tunnel being dealt with, temporary 
signal boxes being provided at each end of the tunnel, 
and a system similar to single-line working being 
adopted for dealing with the traffic. A telephone 
box was provided at the site of the work where the 
man in charge was in communication with the signal 
boxes at each end of the tunnel, and no train was 
allowed to enter until an intimation was given to the 
signalman that all was clear and that the men engaged 
on the work had been warned. 

‘* A system of electric lighting was installed, with 
300-watt lamps, which, on account of the smoky 


* Reprinted, by the courtesy of the Editor, from the Great 
Western Railway Magazine, 


LONGITUDINAL AND CROSS SECTIONS OF TUNNEL 


Head boards between the bars completed the support 
of the roof. The excavation was then continued over 
and down each side of the old arch, additional bars 
and poling boards being fixed as the work progressed 
down the sides. The material excavated was stacked 
at the sides of the tunnel, and subsequently loaded 
up and removed during ‘ occupations ’ of the running 
lines which were obtained at night (for about two 
hours) twice a week. 

‘** When the excavation had been completed as far 
below rail level as was possible without interfering 
with the traffic, occupation of the line was obtained 
on a Sunday ; the rails were removed, the material 
for the central part of the invert excavated and the 
invert under the lines concreted. This work, includ- 


ing that of reinstating the permanent way, took about 
eight hours in a 10ft. length, but in the case of a 15ft. 
length this operation had to be spread over two Sun- 
days. The timber ribs for the centres of the new 
arch were made in two sections and threaded into 
position between the steel ribs. The brick side walls 
were then built, laggings fixed on the centres, and the 
new arch completed. Each length took about one 
month to complete, two gangs working eight hours 
each, one by day and one by night. Owing to the 
bad atmospheric conditions, and the number of trains 
passing through the tunnel (about 120 in twenty 

four hours), the work was carried out under consider 
able difficulty and inconvenience to the workmen.’ 


Our illustrations, which are those that accompanied 
the original article, show first of all an internal view 
taken during the progress of the work ; and, secondly, 
longitudinal and cross-sections of the tunnel. The 
longitudinal section shows the steel ribs in position 
during the excavation of a length, the movable trestles 
supporting the steel ribs, and the rail crown bars 
carrying the roof. In the cross-section are seen— in 
the right-hand half—the old arch with the rock and 
clay above it partly excavated, and—in the left-hand 
half—the new arch completed with the centres in 
position. 








INSTITUTION OF NAVAL ARCHITECTS. 


SUMMER MEETING PROGRAMME 


THE arrangements for a Summer Meeting of the Institu 
tion of Naval Architects in Italy are now sufticiently 
advanced to enable an outline programme to be circulated 
to members, Two alternative itineraries are put forward. 
They are as follows : 

Itinerary No. 1.—The party would leave London 
(Waterloo) on Saturday, September l4th, at 9 p.m., and 
proceed vid Southampton, Havre, and Paris, to Italy, 
which would be reached on Monday, September 16th, 
the train being due to arrive at Turin at 6.30 a.m., at 
Genoa at 9.45 a.m., and at Rome at 7.15 p.m. 

From Tuesday to Thursday would be spent in Rome, 
the journey being continued on Friday, September 20th, 
at 7.50 a.m., for Naples, which would be reached at 11.2 
a.m. The remainder of the day and the Saturday would 
be spent there. On Sunday, September 22nd, the party 
would proceed by a Sitmar Line steamer to Genoa, which 
would be reached early next morning, and where a stay 
would be made till the Wednesday evening, when train 
would be taken for Trieste, which would be reached next 
morning. 

The return journey, which would start on the afternoon 
of Sunday, September 29th, would be made by way of 
Trieste, Venice, Milan, Paris, Havre or-Dieppe. 

Itinerary No. 2.—The party would leave London 
(Victoria) on Sunday, September 15th, at 9 a.m., and 
proceed vid Boulogne, where the Rome Express, which is 
due to arrive at 7.55 p.m. on Monday, September 16th, 
would be taken. From then till the morning of the 
Friday would be spent at Rome, which would be left at 
10 a.m. for Naples, where the afternoon and the whole 
of the Saturday would be spent. Naples would, as in 
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Itinerary No. 1, be left by steamer on the morning of 
Sunday, September 22nd. On the Wednesday evening 
train would be taken for Trieste where the Thursday, 
Friday, and Saturday would be spent. The return 
journey would be begun on the morning of Sunday, 
September 29th, and would be made in the Simplon 
Orient Express, by way of Paris, Calais and Dover. 








In view of the possibility that in his report on the Ash- 
church collision Colonel Mount may have something to 
say about fog signalmen living nearer their work, it may 
be noted that last year the London, Midland and Scottish 
Company paid over £40,000 out of capital for houses for 
the staff, and the Great Western spent £16,400. The 
Southern proposes to spend £25,000 this year. 












































€ 















Aprizt 5, 1929 





THE ENGINEER 


381 











Railway and Road Matters. 





Tue Cornish Riviera express of the Great Western began 
to run in 1904, and in order to commemorate the twenty- 
fifth anniversary of its establishment the company is now 
building some new coaches for it, which will have all the 
latest developments in rolling-stock design. 


THE report, for the year ended March 31st, 1928, cf the 
Indian Railway Board observes that, in common with 
most other railways throughout the world, Indian railways 
are increasingly feeling the pressure of road motor com- 
petition, and reports all over the country showed that 
where roads short-circuited or ran parallel to the railway, 
short distance passenger traffic is steadily decreasing. 

LN accordance with the notice he gave, Lord Lamington, 
on March 20th, raised in the House of Lords the question 
of the 24-hour notation. Lord Londonderry, in the course 
of his reply for the Government, said that it was a matter 
entirely for the railway companies themselves. If they 
decided to alter their time-tables in the direction suggested, 
he was sure that their lordships would congratulate them 
on the step. 


It has not generally been appreciated that should a 
railway company take over a road transport concern the 
men absorbed with the road undertaking will become 
railway servants and be subject to the national agreement. 
Under that they will have an eight-hour day and extra 
pay for overtime and Sunday duty. In view of that the 
railway companies and the National Union of Railway- 
men have had meetings, and an agreement has been come 
to which fixes the rates of pay, hours of duty, &c. These 
latter may not be as generous as those of the regular railway 
servants, but will be greatly to the road transport men’s 
benefit. 

SoME important changes in the railway signal engineer- 
ing profession became operative on April Ist. 
created office of chief signal and telegraph engineer to 
the London, Midland and Scottish Railway has been filled 
by the appointment of Mr. R. F. Bound, who will report 
direct to the vice-president for works. Mr. F. Downes, who 
has been the telegraph superintendent for the southern 
area of the London and North-Eastern Railway, takes 
over the duties hitherto performed by Mr. Bound as signal 
engineer, southern area, London and North-Eastern Rail- 
way, and becomes signal and telegraph engineer. Mr. C. 
Carslake, who has been Mr. Bound’s assistant, becomes 
the assistant signal and telegraph engineer. 


TxHovuGcnH the last two years have been the worst two 
consecutive years as regards serious railway accidents 
since 1905-06, it is significant that the Ministry of Trans- 
port found it necessary only to inquire into seventeen cases 
in 1927 and nineteen in 1928. Between the end of the 
war and 1926 the number of inquiries averaged twenty- 
four a year ; from the opening of the present century to 
the outbreak of war the average was twenty-seven. It 
may also be noted that thirty years ago there were fifty- 
nine inquiries, whilst fifty years ago there were 110 Thus, 
to-day, the number is commendably low ; it is the occa- 
sional strange fortuitous circumstances that have made 
some accidents so serious that is remarkable. 


THe Ministry of Transport railway statistics for the 
month of December last show that, compared with the 
corresponding month of 1927, the decrease in the number 
of passenger journeys at full fares was practically just 
met by an increase in those travelling at reduced fares. 
The decrease in receipts, because of those lower fares, 
was one of 4-7 percent. There was, however, a reduction 
of 1-3 per cent. in the passenger train mileage. The 
tonnage of freight fell by 5-9 per cent. ; the freight receipts 
by 5-8 per cent.; and the freight train miles were also 
5-8 per cent. lower. The loading per train and the average 
speed were, however, better; the former rose from 127} 
to 129} tons, and the net ton-miles per engine hour from 
401} to 418}. 


Morey Tunnel, on the Huddersfield and Leeds section 
of the former London and North-Western Railway, is 
practically two miles long. It has, as related in our recent 
annual articles on ‘* Railways,” been undergoing re-lining. 
Recently there was a fall of rock in the tunnel, and it was 
necessary to stop an on-coming train. When work of that 
character is being carried out provision against such a 
contingency is provided. The Minister of Transport was, 
however, asked a question as to advising the railway com- 
panies to use some electrical or other method of signalling 
when repairs of such a nature were being executed. Colonel 
Ashley, in reply, said that the railway company had 
explained the measures it took on such occasions, and he 
was satisfied that they were quite adequate. 


Tue third annual report of the London and Home 
Counties Traffic Advisory Committee has recently been 
published as a Stationery Office publication, price 2s. 6d. 
It covers the period up to September 30th, 1928, and among 
the matters dealt with are :—Measures for the prevention 
of street accidents ; road and bridge improvement schemes ; 
the co-ordination of street works affecting important 
thoroughfares ; the restriction of omnibus services ; and 
the erection of control and traffic signs and notices. We 
notice that the Committee expresses disappointment at 
so little practical effect having been given to the recom- 
mendations made from time to time. These involved the 
construction of new roads and bridges, the carrying out of 
road widenings and improvements, and the provision of 
additional travelling facilities. 


THe scheme proposed by the London, Midland and 
Scottish Railway for the improvement of the Southend 
services was outlined by Mr. Tyldesley Jones, when that 
company’s Bill came before the Select Committee of the 
House of Commons. Fenchurch-street is to deal, in the 
morning and evening rush hours, only with Southend 
traffic ; trains from and to the intermediate stations are 
to use Broad-street. The electrification that now ter- 
minates at Barking is to be extended to Dagenham, and 
so provide electrical services for the Becontree Estate of 
the London County Council. A fly-over junction is to 
be constructed at Bromley. The only opposition to the 
Bill came from the Stepney Guardians, whose Poor Law 
Institution at Bromley would be slightly affected by the 
work there. The Bill passed through Committee without 
any amendment, 
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Notes and Memoranda. 





Tue oil shale reserves in the open-cut mines at Fushun 
of the South Manchuria Railway are estimated to amount 
to 5,000,000,000 tons. The shale contains about 20 gallons 
of oil per ton. 

Ir is estimated that the subscriptions of the Livery 
Companies of the City of London towards the develop- 
and 
million pounds. 


One of the latest technical papers issued by the 
American Bureau of Mines is a careful study of the frac- 
tional distillation of crude petroleum by Messrs. M. B 
Cooke and H. P. Rue. 


Amon the hydro-electric power plants recently started 
in Japan there are one at Koseuri, of 10,850 kW ; one at 
Narihagawa, of 12,000 kW ; one on the Yugawa River, of 
18,000 kW ; and one at Tateishi, of 6000 kW. 


Tue forests of Canada contribute annually in direct 
revenue to the Dominion and Provincial Governments 
about 17,000,000 dollars, of which 7,000,000 dollars are 
spent in their administration, protection and improvement. 


Tue oil storage tanks which are to be made by the 
Motherwell Bridge and Engineering Company, Ltd., for 
Persia, will involve the use of 14,000 tons of steel plates. 
Each of the tanks will hold two and a-half million gallons of 
oil. 


Tue usableness of chromite as a refractory depends in 
part upon the physical structure. The most important 
requirement, however, is the ratio of the chromium and 
alumina content to the iron and silica tenor. The demand 
of the paper pulp mills for chromite brick has lately 
develo a seemingly expanding market. These bricks 
fulfill a need in the lining of the kilns used for the drying 
of pulp in the sulphide process, as they resist corrosion 
caused by the gases liberated in the kiln. 


Ir is reported from Stockholm that the Uddeholm 
Company is planning the erection in Sweden.of an electric 
furnace of the Flodin-Gustafsson type for the production 
of ingot steel direct from iron ore. The new furnace is to 
be of 4000 tons capacity and will be added to the Hagfors 
Steel Works of the company, which have for some years 
been equipped with electric pig iron furnaces. Although 
experts are divided in their opinion of the direct steel- 
making process, the step taken by the Uddeholm works 
indicates that those most familiar with the working of the 
method consider it advantageous, at any rate for certain 
kinds of steel making. 


A WELL 7236ft. deep has been drilled in the Kettleman 
Hills district of California, and is producing more than 
4000 barrels of spirit a day. The well blew out, according 
to the Standard Oil Bulletin, as a gasser at 3 a.m., October 
6th, 1928, with drill pipe in the hole, at an estimated rate 
of 20,000,000 cubic feet of gas rich in petroleum vapours, 
but no oil. It blew wild until October 26th, when con- 
nections were made with two leads and the well partially 
shut in. It was then making about 35,000,000 cubic feet 
of gas and between 500 and 1000 barrels oil, with a flow 
pressure of 500lb. By November 13th the production 
had increased to 4200 barrels per day, 60 deg. B. gravity, 
and the flow pressure had increased to 1250 lb., with con- 
siderable oil still blowing to air as vapour. 


THe report for 1928 of the Sheffield Chamber of 
Commerce, referring to the tendency towards co-operation 
or amalgamation between firms, states :—‘* There is one 
aspect of the amalgamations which is a little disquieting. 
One of the objects of the important steps which are being 
taken appears to be to cope with the considerably reduced 
demand which the various firms are receiving for their 
products at the present time ; but to reorganise on the 
present basis of production implies a tacit admission that 
any considerable increase in trade is not likely to 
materialise for some time. In other words, co-operation 
is not only required at the production end, but also at the 
selling end, and new and more comprehensive marketing 
methods should be adopted.” Speaking of the safeguard- 
ing of iron and steel, the Council of the Chamber “ regrets 
that this essentially economic and commercial question 
should continue to be regarded as political.” 


THe “ Proceedings’ of the Imperial Academy of 
Science, Tokyo, Vol. 4, No. 9, contains a paper by Y. Nagai 
on the speed of the initial uniform movement of the flame 
in hydrocarbon-air mixtures. The effect of the addition 
of up to 25 per cent. of diethyl selenide, tetramethyl tin, 
and tetramethyl lead to such mixtures was investigated 
in a long glass tube. The flame speed, which was measured 
photographically, decreased with the concentration of the 
anti-knock agent up to a certain point. This effect is 
explained by a consideration of the differences between the 
theoretical propagation temperatures of the hydrocarbon 
—1450 deg.—and diethyl selenide—1750 deg.—and the 
tetramethyl compounds—both 1680 deg. It is suggested 
that the theoretical flame propagation temperature of the 
hydrocarbon is raised by addition of the anti-knock com- 
pound until it reaches the corresponding temperature for 
that compound. The maximum anti-knock effect is then 
obtained. 


EXPERIMENTS conducted by Professor Howard T. Barnes, 
of McGill University, in the breaking up of ice on rivers by, 
the use of solite have met with success. On March 19th 
bombs containing the heat generating mixture devised 
by Professor Barnes, to which he has given the name of 
solite, were dropped from an aeroplane into a space of 
open water on the St. Lawrence below the City of Mon- 
treal, and were allowed to float under the ice. Dr. Henry 
B. Faber, who carried out the actual test, describes the 
result as follows :—** First we could see the light through 
the ice and soon small puffs of steam were emitted. This 
was followed later by larger puffs, and the ice began to 
heave and-then a great disturbance of the ice in the vicinity 
was noticed. Huge volumes of smoke and pieces of ice 
shot up to a t height, while the ice for a great radius 
trembled. activity below the ice must have been 
terrific, as the steam undoubtedly did considerable damage 
to the ice beneath.” Professor Barnes states that an 
airplane is not necessary. He has worked out a timing 
device by which a solite bomb can be placed under the 








ice at one spot, and timed to explode further downstream, 





Miscellanea. 


CANADIAN orders have been received in England for 
twenty-five Avro-Avian light aeroplanes. 


Aw oil bunkering wharf is to be constructed at Pictou, 


| Nova Scotia, by the Imperial Oil Company. 


A NEw 110in. paper-making machine is being installed 


technical education exceed two | in the works of the Hokuyetsu Seishi K.K., Japan. 


Tue electric mains and converting plant of the Pretoria 


| Municipality are to be extended at a cost of over £70,000. 


A sop ash plant with a capacity of 50,000 tons a year 
is to be put up near Durien, Manchuria, at a cost of five 
million yen. 


An extension of the factory of the Canadian Goodrich 
Company at Kitchener, Ontario, is to be made at a cost of 
100,000 dollars. 


THE Bussey coal! distillation plant at Glenboig, Glasgow. 
is to be started early in May. It will have a capacity of 
600 tons a day. 

Tue Chinese section of the Canton—Kowloon Railway 
has decided to replace all the present wooden telegraph 
poles with others made of concrete. 


A sywTuetic shellac named Brownlac, which is said to 
be as good as natural lac for making gramophone records, 
is being made by a British company. 

THERE is a proposal that a company with a capital of 
about £3,000,000 should be formed in Japan for the estab- 
lishment of a coal liquefaction industry. 


MicuiricoTten Harbour, on Lake Superior, is to have 
a new 420,000 dcllars coal dock. It is expected that the 
dock will be operating next September. 

Accorpinc to Dr. Cooke, Professor at Adelaide Univer- 
sity, Mount Painter, situated 375 miles to the north, con- 
tains large quantities of radium-bearing ore. 

Tue directors of the Atlas Artificial Silk Processes state 
that production of fine grade artificial silk at their works 
at Littleborough will definitely begin by the end of this 
month. 

A SULPHATE of ammonia and nitrogen plant is to be 
added to the Anshan Iron and Steel Works of the South 
Manchuria Railway. The capital required is said to be 
fifteen million yen. 

THREE new well trucks have just been put in commission 
on the South African Railways. They are of 76 short 
tons capaci.y, and are specially arranged for the accom 
modation of bulky machinery. 

Tue bridge which is to be built across Saint John 
Harbour, New Brunswick, at a cost of 3,000,000 dollars, 
is to be a double-deck structure. It will carry railway 
traffic, tramcars and road traffic. 

TxHe proposal of the Osaka—Kobe Electric Railway 
Company to construct a subway from Iwaya to the new 
Sannomiya Government Railway Station, at a cost of 
six million yen, has been approved by the Government. 


A LARGE sugar beet dryer, to work on the de Vechis 
principle, is to be supplied by George Scott and Son, of 
London, for the factory at Sanguinetto, Italy. This will 
make the third unit of the same kind supplied by the firm 
for that factory. 


Some deposits of bauxite, estimated to amount to 
180 million tons, have been discovered about forty-five 
miles west of Kumasi, Gold Coast. There is said to be 
the possibility of developing water power locally for the 
production of aluminium. 


ARRANGEMENTS have been made for the installation 
of a fertiliser factory near Saskatoon, Saskatchewan, at 
a cost of 150,000 dollars. The necessary phosphate rock 
will be obtained from the Banff district of Alberta, while 
the sulphuric acid will be made from ore coming from the 
new Flin Flon mining area. 


THE new smelting plant of the International Nickel 
Company, near Sudbury, Ontario, is to be equipped with 
five 1000-ton reverberatory furnaces and thirty ten-hearth 
Herreschoff roasting furnaces. The power station, on 
the Spanish River, has already been furnished with three 
9000 horse-power turbine-driven generators. 


A PIPE line to convey water to Cedar City, Utah, has 
recently been laid by hanging the pipe on the side of Bryces 
Canyon, some 600ft. above the bottom of the gorge. The 
pipe was brought to the site piece by piece, and was welded 
together in place. It is a twelve-gauge, butt-welded, ingot 
iron pi 10in. in diameter, and 34,400ft. long. It has a 
total fall of 1234ft. 


A BLOocK of granite which may be a record for size has, 
according to the Engineering News-Record, recently been 
freed in the quarry of the John L. Goss Corporation, 
Stonington, Me. It is 200ft. long, 75ft. wide and 40ft. 
high, making 600,000 cubic feet, and weighs about 50,000 
tons. Needless to say, it will not remain long in one piece, 
but will be split up into sizes more convenient to handle. 


TuE project of the Beauharnois Light, Heat and Power 
Company, for the utilisation of the water power of the St. 
Lawrence River between Lake St. Francis and Lake St. 
Louis, which has been approved by the Federal Govern- 
ment, includes the construction of a canal 600ft. wide by 
27ft. deep, so that it may be used as a ship canal. It is 
intended to use 40,000 cubic feet of water per second, 
and to generate 500,000 horse-power with a fall of 83ft. 


Tue Executive Committee of the Antwerp Exhibition, 
1930, has to decide whether to erect a machinery hall, 
and, if so, the capacity required. In order to assist it in 
the matter the Commissioner-General has asked the 
Department of Overseas Trade to inform him as soon as 

ible which British makers of machinery propose to 
represented at the Exhibition, either in the Colonial or 
Maritime Sections, and whether they would prefer to be 
placed in an international machinery hall or in a British 
pavilion. Firms to whom the matter is of interest should 
place themselves without delay in communication with 
the Department of Overseas Trade, 35, Old Queen-street, 
London, 8.W.1 (quoting reference C.X. 3010). Such 
communication need not commit them to a final decision 





as to participation, 
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Turbo-Geneprators. 


THE design of large turbo-generators, running at 
3000 revolutions per minute, has involved the 





| with remarkable skill. 
| 50,000-kVA, 3000-revolution machines were ten- 


solution of many problems which have been tackled 
When it is stated that 


dered for two years ago, it will be realised what 
extraordinary progress has been made. According 
to a paper on “ Recent Developments in Turbo- 
generators,” read by Mr. J. A. Kuyser before the 
Institution of Electrical Engineers on March 2\st, 
for 3000 revolutions per minute a desirable size at 
present would be 50,000 to 60,000 kVA, whereas 
in a few years time it will probably be possible 
to produce a unit of double that capacity. Much 
will depend upon the progress made in the pro- 
duction of rotor forgings and the maximum safe 
journal dimensions, both of which are still uncertain 
factors. The main problem with which designers 
have had to grapple within recent years has been 
that of ventilating long machines, a problem that 
has now been solved. The elimination of eddy 
currents in slot windings, the effect of the mag- 
netic field on stator end connections, and the 
insulation of large machines are matters upon 
which considerable ingenuity has been brought 
to bear. With these and other features of design 
Mr. Kuyser’s paper deals. Had it been the only 
paper read at the meeting there is little doubt 
that it would have been more thoroughly dis- 
cussed, but as it was, another paper was presented 
by Sir Charles Parsons and Mr. J. Rosen on “ Direct 
Generation of Alternating Current at High Volt- 
ages,’ a paper that aroused a considerable amount 
of interest. Besides setting forth the advantages 
of high-voltage generators of large capacity, it 
describes the 33,000-volt, 25,000-kilowatt, 3000- 
revolution machine in the Brimsdown power 
station. 

Apart altogether from the possibility of making 
a generator of this kind feed direct on to a 33,000- 
volt system, as is done at Brimsdown, the authors 
show that geheration at this pressure is often in 
other ways desirable. At 11,000 volts, a pressure 
for which generators are commonly wound, the 
currents become considerable in the case of large 
machines and difficulties arise in dealing with 
them. A 94,000-kVA machine working at 11,000 
volts necessitates the provision of cables capable 
of handling 4920 amperes. Assuming a density 
of 820 amperes per square inch, six single lead- 
covered paper-insulated cables, each of 1 square 








inch section, would be required for each phase, 





whilst if cables were also run from the stator 
earth leads, no fewer than thirty-six of these cables 
would be needed. The difficulties in the way of 
employing so many cables are shown to be of no 


mean order, but by generating at 33,000 volts 
the current would be reduced to 1640 amperes, 
which could be dealt with by two cables per phase. 
High-voltage generation results in savings in cables, 
transformers, transformer losses, cooling equip- 
ment, building equipment, and switchgear. Accord- 
ing to the authors, by winding a 94,000-kVA 
machine for 33,000 volts instead of 11,000 volts, 
a net capital saving, including the capitalised cost 
of transformer losses, of no less than £34.400 can 
be obtained. Some may argue that as in most 
cases transmission will be carried out at pressures 
considerably in excess of 33,000 volts, the new 
machine will not eliminate transformers. In due 
course a 66,000-volt alternator may be pro- 
duced, but in any case it is to be remembered that 
there are conditions under which 22,000 or 33,000- 
volt transmission would be economical. Where 
the power station is at the centre of the main area 
of consumption, or at any rate only a few miles 
distant from it, these pressures might easily prove 
suitable. Naturally enough, all the speakers who 
took part in the discussion did not share the 
authors’ views. Some thought that it would be 
better practice to step up the pressure from 11,000 
volts to the desired transmission pressure by means 
of auto-transformers, placed in close proximity to 
the machine. Auto-transformers, it was argued, 
were relatively cheap, and it was desirable to have 
a buffer between the generator terminals and the 
line. Others argued that it was not possible to design 
a 33,000-volt alternator with an efficiency as high 
as that of an 11,000-volt one, an argument which 
Mr. Rosen contended was not supported by prac- 
tice. Attention was also drawn to the fact that 
the breakdown of a large alternator was a very 
serious matter, for apart from other considerations, 
it put a great deal of costly plant out of action, 
including the turbine, condensing plant, and boilers. 
But those who know anything of the develop- 
ment of the Brimsdown machine and the careful 
investigations and tests that were made before it 
was dispatched from the works, will realise that 
the makers have pretty well assured themselves 
that it is not likely to break down. The remarks 
of Captain Donaldson, the chief engineer to the 
North Metropolitan Supply Company, should go 
a long way towards removing any doubts that may 
exist on the score of reliability, for it seems that 
since the alternator has been running at Brims- 
down faults on cables and overhead lines have 
given rise to surges which have in no way injured 
it. Up to the present, at any rate, this high- 
voltage alternator has worked perfectly satisfac- 
torily, and there is no reason to think that it will 
not continue to do so. 

In spite of the criticism of some of the makers’ 
competitors, we shall not be surprised to find that 
before long other firms will begin to tackle the 
problem of building high-voltage alternators ; in 
fact, we believe that a 36,000-volt machine has 
already been built on the Continent. As 
Mr. A. B. Field pointed out during the course of 
the discussion, the possibility of immersing stator 
windings in oil, like those of transformers, has 
long been under consideration, but no one seems 
to have attempted to put the idea into practice. 
Air cooling can scarcely be regarded as ideal, and 
it is within the range of possibility that in due 
course some other system will be introduced. Just 
as 10,000-volt generation at one time ap- 
peared remarkable, so does 33,000-volt generation 
appear extraordinary to-day; but in time to 
come considerably higher generating pressures 
may be reached. At present, however, ©. A. Parsons 
and Co., Ltd., have the distinction of being the 
first electrical firm to construct a large 33,000-volt 
generator, running at 3000 revolutions per minute, 
although relatively small 30,000-volt water-turbine 
alternators were built by Ganz and Co. twenty- 
four years ago. In the construction of these 
machines, however, no attempt was made to grade 
the conductor insulation, as is done on the Parsons 
alternator. The system of winding employed in 
this machine is not, of course, only applicable to 
generators, but also to motors, motor generators 
and synchronous condensers, all of which are 
increasing in size. 


Railway Signalling. 


Ir appears that the most productive of the 
economies now being effected on British railways 
are due to improved signalling. Just over a year 
ago Mr. Whitelaw, the chairman of the London 





and North-Eastern Railway, told the proprietors 
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of that company at the annual meeting—on March 

2nd—that largely through the introduction of | 
new signalling apparatus an economy of £415,000 | 
a year had been achieved. At the annual meeting 
on March 8th he reported that great progress has 
been made in the application of science to signalling, | 
enabling the company to dispense with a large | 
number of signal-boxes and by the institution of 
electric track circuits to secure greater safety at 
the same time. Mr. Whitelaw added that the 
company was by no means at the end of what 
could be done in that direction, 
required to be worked out in great detail, and it 
was impossible to hasten the process. 
companies, particularly the Southern, are also 
effecting economies in the same direction and by 
similar means. Track circuiting is an important 
feature in all these schemes. Those who knew the 
conservatism of the British railway officer of only 
thirty years ago will readily believe 
important safeguard was not welcomed, but the 
Hawes Junction accident of December, 1910, 
made the Midland Company act, and 
followed suit. But even prior to that time, auto- 
matic signals, controlled by track circuits, had 
been in successful operation on the London and 
South-Western, North-Eastern and Lancashire and 
Yorkshire railways. 
of track circuiting is that whilst the number of 
collisions between passenger trains was 233 for the | 
five-year period 1906-1910, it fell to 172 in 
1916-1920 and to 80 in 1921-1925. Another result 
is that although it was, in former days, considered 
necessary to provide two signal-boxes in a station, 
because one would not have a view of the whole 
of the yard, track circuit now protects any area 
out of sight, and one box suffices. Another result 


is that, combined with the low-voltage electrical | 


operation of points at a long distance from the 


box, the area one signalling station can control is | 


greatly extended and the number of signal-boxes 
is thereby also reduced. It is instructive to note. 
in view of the former opposition to track circuiting, 


that the L.N.E.R. has something like 695 miles of | 


track provided with it. 

In view of these facts it is not without signi- 
ficance that the London, 
tailway has nominated a chief signal and telegraph 
engineer as from April Ist. Mr. 
has been appointed to the newly created position, 
comes, it is worth noting, from the London and 
North-Eastern, where, coupled with some years 
on the former Great Central, he has had a very 
wide experience in mechanical, electrical, auto- 
matic and power signalling. The London, Midland 
and Scottish Railway has an existing telegraph 
superintendent under the electrical engineer, and 
the latter is independent of the chief engineer ; 


but both report to the vice-president for works. | 
chief engineer there are four | 


Again, under the 


divisional engineers, who collectively administer 


the maintenance of 20,000 miles of track and all | 
If, then, Mr. Bound is to effect | 


the works thereon. 
such economies as those recorded by Mr. Whitelaw, 
his hands should be as free as possible, and his 
investigations should not have to 
circumlocution that now attends the administra- 
tion of the large concerns which the grouping of 
railways has brought about. Moreover, the signal 
engineer's responsibilities are increasing. We have 
shown what track circuit can achieve, and now the 
automatic control of trains, 
passing signals at “‘ danger,”’ 
provement in the financial condition of the com- 
panies to be adopted. Certain advanced forms of 
automatic train control, widely used in the United 
States, will go farther than that—they will stop 
trains from entering an occupied section—as at 
Dinwoodie—even if the signals incorrectly show 
‘clear. We are, moreover, undoubtedly in 
sight of great developments in the way of wire- 
less communication on railways, and in extensive 
use thereof for the control of trains. All that is 
mainly the work of the Signal Engineer. Further- 
more, the end of the semaphore railway signal, 
nearly ninety years of age, is in sight, as the signal 
of the future is the day colour light signal, which, 
by the way, the Great Central, under Mr. Bound, 
was the first main line railway to use. That is a 
development of the last eight years, for which the | 
Signal Engineer, aided, we must add, by the | 
signal manufacturing firms, has been responsible. 
Those signals give, by red, double yellow, single 
yellow, and green lights, the same indications by | 
day as by night. The double yellow is an addi- 
tional symbol which greatly facilitates the move- 
ments in areas where the signals are necessarily | 
close together. Broadly speaking, a single yellow | 


intimates that there is full braking distance in| and Scottish Railway was formed Mr. Reid was | masonry, and overhead cranes. 


but each scheme | 


The other | 


that this | 


others | 


One result of the acceptance | 


Midland and Scottish | 


A. F. Bound, who | 


suffer the | 


to prevent their | 
only awaits an im- | 


which to pull up before a red signal is reached, 
whilst a double yellow warns a driver that he is 
close to a stop signal. 

| Some of the companies which, in 1923, formed 
| the London, Midland and Scottish Railway, were 
| pioneers in power railway signalling. The London 
and North-Western was, for instance, the first to 
operate points and signals on the main line by 
power. That was with the ‘“ Crewe ”’ all-electric 
system at Gresty-lane, in December, 1898. The 
Lancashire and Yorkshire fitted the first electro- 
pneumatic system on a passenger line at Bolton 
1903, whilst the Caledonian has, at 
Glasgow Central, the biggest electro-pneumatic 
frame—of 374 levers—in this country. Now, at 
Manchester, Victoria and Exchange, the London, 
Midland and Scottish Company possesses the first 
installation, outside the London area, of light 
signals on the main lines. Moreover, with the 
Westinghouse and Saxby all-electric power opera- 
tion, two signal-boxes there and one minor frame 
do the work which previously, under mechanical 
signalling, required six signal-boxes and one sub- 
sidiary cabin. Some unfortunate delays attended 
the opening of the system last month, but, as 
explained on page 352 of our issue of March 29th, 
they were mainly due to a typical Manchester fog, 
and, in any case, have not recurred since then. 
Such steps as these indicate the rapid developments 
| that are taking place in railway signalling, and the 
jreader will not fail to notice that whilst they 


| in September, 


| effect the economies to which Mr. Whitelaw referred 
they, at the same time, reduce the liability to 
}accidents and increase the rapidity with which 
|train movements can be effected. When the 
| economic importance of “traffic density” is 

the value of these improvements 


| remembered, 
cannot fail to be appreciated. 








Obituary. 


MR. R. W. REID. 


Ir is with the deepest regret that we have to record 
the death on March 28th, after an operation, and at 
the early age of forty-four years, of Mr. Robert 
Whyte Reid, one of the vice-presidents of the London, 
Midland and Scottish Railway. He was the son of 
| Mr. W. P. Reid, the locomotive superintendent of the 
North British Railway from 1904 to 1919, and joined 
the Midland Railway in 1909 under Mr. David Bain, 





| 





ROBERT WHYTE REID 


carriage and wagon superintendent at that time. 
During the war Mr. Bain was engaged at the Ministry 
of Munitions, and Mr. Reid took charge of the depart- 
ment. Very valuable services were rendered by 
the Midland Company’s workshops at Derby during 
the war, both in the locomotive shops, under Sir 
Henry Fowler and Mr. J. E. Anderson, and in the 
carriage and wagon shops, under Mr. Reid. These 
services were fully related in THe ENGINEER for 
| October 3rd and 24th, 1919. Soon after his return to 
| Derby, Major Bain retired and was succeeded by Mr. 
| Reid in May, 1919. 

| The Midland Company has always enjoyed a high 
| reputation for the design of its coaching stock, and 
under Mr. Reid that reputation was maintained. 
Among the types that he may be said to have deve- 
loped is the open, or saloon, vehicle. These coaches 
serve as restaurant cars—particularly if the kitchen 
}car is an independent vehicle—and as_ supple- 
| mentary restaurant cars. When the London, Midland 





| 1925, 





i 


| indeed, 





appointed carriage and wagon superintendent. A 
higher honour, however, awaited him, for on the 
re-organisation of the headquarters staff from the 
beginning of 1927 he was selected as one of the four 
vice-presidents, and was given charge of “‘ works and 
ancillary undertakings, except the hotels department.”’ 

Mr. Reid was a reporter on the design of carriages 
to the International Railway Congress of 1922 at 
Rome. Dealing then with the difficult question of 
gas lighting, he may be said to have coined the phrase 
that the best remedy against fires from gas after 


accidents was to avoid accidents. The question 
of all-steel coaches was one to which he gave 
very close attention, and we are inclined to 


believe that he was being converted to their use. 
The matter was being closely watched, and actual 
running experience, particularly with vans and 
other non-passenger-carrying vehicles, was being 
obtained. The mass production of carriages and 
wagons was another direction in which Mr. Reid was 
eminently successful. At the annual meeting of the 
L.M.S. Company on February 24th, 1928, Sir Josiah 
Stamp said that in analysing the cost of building one 
particular type of vehicle in 1927, as compared with 
the production costs had fallen by 30 per 
cent. owing to the improved manufacturing methods 
that had been installed. 

Mr. Reid was a member of Council of the Institution 
of Mechanical Engineers and a past president of the 
Institution of Locomotive Engineers. For his 
services during the war he was created a Companion 
of the Order of the British Empire. The death at so 
early an age of a man of the greatest promise is a 
severe loss to the railway company which he served 
and to British railways asa whole. It not infrequently 
happens that when young men are promoted to high 
positions soreness is felt by seniors who may have 
been superseded. We believe that there was no such 
feeling with regard to Mr. Reid, that his merits were 
always acknowledged, and that as a vice-president 
he retained and increased the popularity which he 
enjoyed amongst fellow railwaymen, all of whom will 
deeply regret his loss, 








Literature. 


Handbook. By 
London: E. and 
1928. Price 21s. 


Bridge and Structural Engineers’ 
Apam Hunter, M. Inst. C.E. 
F. Spon, Ltd. Second edition. 
net. 

As explained in an extension of the title, this is a 

handbook of general specifications, formule, and 

data for the design of cranes, bridges, foundations and 

workshop buildings. This grouping of subjects in a 

single volume is due to the fact that the book embodies 

the practice of Sir William Arrol and Co., Ltd.; 

* Arrol’s Handbook”’ is the short title 

repeated on the pages throughout the book. 

The information given is of the same kind as that 
provided in year books and similar compilations ; 
but most of such publications cover a much wider 
field, while many furnish information as to procedure, 
methods of manufacture and of construction, and 
examples other than those relating to elementary or 
formal data ; besides, in some cases. viving examples 
of typical or actual structures. Excepting descrip- 
tions of the manner in which some of the data was 
obtained, Mr. Hunter’s more specia'ised work deals 
with hardly any information of those kinds, the whole 
of the space afforded by more than 340 pages and 
some folding plates being available for his more 
restricted purpose. He has, therefore, been able to 
treat his readers liberally, not only in respect of the 
* helpings ” of each subject, but alev in the matter 
of visual qualities. The size and clearness of diagrams 
and text and a happy system of abandoning a smaller 
or larger portion of a page, in order to begin the next 
case or important paragraph overleaf, render the 
book an edition de luxe, not in the sense of the book- 
binder, but more particularly for the engineer or 
draughtsman who is working at desk or drawing-board 
whilst consulting its pages. 

Nothing in the book is incompatible with the 
statement, in the publisher’s c::cular, that it repre- 
sents engineering practice of the highest class. On 
the other hand, a reference in that circular to 
“. . . works and structures which have been con- 
sidered .” must not be taken as meaning that 
specific works or structures are described in the text. 
Rather, a juster impression is given by the statement 
that cranes, bridges, foundations, workshop buildings 
and general construction works have all been 

laid under tribute to provide the text.’ 

‘Of those features which may be regarded as charac- 
teristic of the book, the most important perhaps are 
the groups of specifications, covering sixty-seven 
pages, and including those for materials; for the 
structural portion of heavy cantilever cranes, in- 
cluding wind pressure, momentum, and maximum 
stresses ; for the structural steel work of travelling 
cranes, including permissible working stresses ; for 
railway bridges, steel trestles or piers, swing bridges, 
road bridges and workshop materials. A minor 
characteristic is the inclusion, or the relatively full 
treatment, of data relating to the design of portals 
anchorages in earth, the holding power of bolts in 
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In another aspect, the quality of the book may be 
indicated by a few examples, showing to what extent 
information such as is furnished in other works is 
given more fully. The diagrams and formulas for 
the elementary loadings of beams are given for thirty 
cases, with, in every case, separate diagrams for 
loading, shear, and bending moment, and including 
cases such as that of the ship’s davit, uniformly in- 
creasing and decreasing loads, ten cases for the 
encastered beam, and nine of the beam variously 
held and projecting over one or two supports. There 
are also six cases for continuous girders and ten for 
inclined beams. The data relating to columns include 
an abstract of records of tests with nineteen different 
while pages are devoted to 
columns with excentric loadings. A useful table is 
that for fifty-five cases of the actual loads on the 
foundations of bridges and other structures. Mention 
may also be made of the twenty-nine pages presenting 
the elementary data for fifty-four cases of cross 
section with neutral axes. The section on plain and 
reinforced concrete has, for this edition, been revised 
by Mr. E. A. Scott, with additional tables. The 
section contains useful information, the fact that this 
is, in amount, less than a third of that furnished in a 
well-known compendium of far wider scope, serving 
to emphasise the author’s main purpose. 

Mr. Hunter’s conveniently bound and efficiently 
printed book provides the engineer and the draughts- 
man with information, some of which is widely pub- 
lished, but seldom so plainly portrayed, while not a 
little of it usefully expands, on the one hand, while 
it segregates on the other hand, information less 
fully presented in handbooks and less accessible in 
treatises and reports. 


cross sections, eleven 


LLOYD, 
Press. 


Engineering for Forest Rangers. 
M.C., M.A. Oxford: At the 


17s. 6d. 


By A. H. 


Clarendon 


In this volume, Mr. Lloyd, who is the Deputy Con- 
servator of Forests and Director of the Burma Forest 
School, provides readers with a very interesting and 
practical manual on the simple engineering required 
in pioneering work in tropical countries. It admittedly 
has special reference to Burma and to tropical forest 
officers, but the bulk of its contents is such that the 
book may be additionally recommended to those 
interested in tropical estate management and to young 
engineers engaged in pioneering work in tropical 
countries. Reading the book through carefully gives 
the impression that the parts dealing with the erec- 
tion of “‘ quarters,’’ roadmaking, bridging and culvert- 
ing, and well-sinking are written from the author's 
personal experience, but one is bound to notice the 
lack of reference to, at least, the simpler forms of 
mechanical aids to labour. Surely, for example, with 
elephant power available, the use of a grader in road- 
making is preferable to hand labour ? 

The chapter on materials deals chiefly with tropical 
timber and contains useful hints for coping with the 
white ant plague. The “earth-oil”’ mentioned in 
this connection is not a widely known commodity, 
although possibly familiar in Burma. Experience 
seems to speak in the warning against “ bazaar” 
cement, inferior qualities filled into barrels bearing 
the names of well-known and reputable firms. Chapter 
II. is chiefly concerned with carpentry joints, which 
are illustrated by very clear line drawings, but the 
author, once or twice in the chapter, rather con- 
fuses strain with stress. It is a pity that he does 
not couch his opening remarks in the same vein as 
the discussion on the strength of timber beams in 
Chapter VIII. One misses a remark on the necessity 
of painting with a thick mixture all joints just before 
their final connection. 

The bungalows illustrated by numerous line sketches 
and photographs in Chapter III., together with the 
important remarks on siting, would serve for any 
tropical country—hurricanes barred—where small 
quarters capable of quick erection are required ; but 
some of the statements in this chapter dealing with 
stresses in roof members are a little surprising. The 
example of an estimate given at the end of this chapter 
would be more general if the Burman money values 
and symbols were explained and Government terms, 
such as “4 no” (four in number), “r. ft” and 
“s. ft” (ft. run and ft. super) were translated into 
ordinary English. The 5 per cent. sum mentioned for 
“* contingencies *’ seems a little on the low side. 

The next four chapters deal with roadmaking, and 
here the author gives the impression of being on firmer 
ground. They are valuable, as they form a carefully 
detailed and informative treatise on a requirement of 
civilisation which must be a preliminary to the opening 
up of any country. 

The information given in Chapter X. on forest 
railways is rather slight considering their usefulness 
and might with advantage be amplified in future 
editions ; and in discussing the pros and cons of 
large-wheeled carts for underslung loads as against 
small-wheelers carrying an over-load, the disadvantage 
mentioned of an underslung load can be surmounted 
by having a right and left-handed screw tautener to 
hold the log firmly to the axle and so avoid the swing 
complained of ; with this the underslung type would 
appear to be the better on account of the time and 
labour saved in loading and of the freer movement of 
large wheels over rough ground. 

The chapter on water supply and wells is really 


engineers and estate managers ; it is well to remember 
that in the tropics plain water from streams and wells 
is too often the most poisonous drink of any. The 
use of radially shaped bricks in the building of well- 
steining is not an absolute necessity as hinted, as 
standard bricks are quite a possibility for this work. 

The miscellaneous information contained in Chapter 
XII. is extraordinarily varied and refers to elephants 
as well as to engineering ; dealing with the latter the 
discussions on shear legs and blasting are pretty com- 
plete for a work of this sort, but the reference to ropes 
and hitches is on the meagre side ; what there is of it 
is very useful, but it hardly goes far enough. Perhaps 
the biggest omission in this respect in a book speci- 
fically dealing with a timber country is a description 
of the usual method of fixing a tow rope to a log so 
that the log will tow straight, viz., a clove hitch along 
the log with a half hitch near the end to be towed. 

The book emphasises the utility of even an elemen- 
tary engineering knowledge in wild countries, and 
certainly has a wider field than that of the Govern- 
ment Forest Officer, for whom it was primarily 
intended. No doubt the few errors which it contains 
will be corrected in future editions. 


III. 
Sir 


Electrical Transmission and Distribution. Vols. 
and IV. Edited by R. O. Kapp. London: 
Isaac Pitman and Sons, Ltd. Price 6s. each. 

THESE two new volumes, belonging to the series of 

books on electrical transmission and distribution to 

which we have previously alluded, deal with switch- 
gear. In Vol. III. there are sections on super-gene- 

rating voltage switchgear, and apparatus by Mr. W. 

Anselm Coats; generating voltage switchgear, by 

Dr. C. C. Garrard ; and direct-current and low-tension 

alternating-current switchgear, by Mr. J. M. Goodall. 

It will be seen that the volume deals with one of the 

most important factors in an electrical supply system, 

for in these days of super-power stations it is essential 
that the enormous amount of energy involved shall 
be controlled with safety and absolute certainty. 

The various authors give readers the benefit of their 

accumulated experience, dealing with the leading 

points in switchgear design, and giving descriptions of 
the switchboards and apparatus in general use. 

Commencing with descriptions of the systems of 

connections in use in the section on super-generating 

voltage switchgear, the author then deals with steel- 
work, ferro-concrete and timber for supporting the 
gear, earthing, lightning arresters, bus-bar selector 
switches, insulating materials, oil circuit breakers, 
isolating switches, current transformers, and potential 


transformers. A considerable amount of informa- 
tion is also given on the lay-out and general 
arrangement of switchgear, and illustrations are 


included of typical schemes. The two other sections 
in the volume deal with such important points 
as generator voltage switching, circuit breaker 
capacity, cubicle, cellular and compound filled switch- 
gear, metal-clad gear, the application of fuses, &c. 
Those concerned with the design and practical opera- 
tion of high and low-tension switchgear associated 
with electrical transmission schemes should find the 
volume extremely useful. 

Vol. IV. contains chapters on the care and opera- 
tion of switchgear, by V. A. Brown ; ironclad switch- 
gear, by J. M. Goodall; and protective systems for 
alternating-current mains, by Bruce Hamer Leeson. 
Commencing with descriptions of modern types of 
isolating switches, circuit breakers and motor- 
operating gear, the author of the first section then 
describes the operation of bus-bar selection devices, 
safety shutters and doors, earthing and interlocking 
devices, the care and installation of overload and pro- 
tective gear. The section should prove valuable to 
all concerned in the operation of switchgear. The 
second section deals with ironclad gear which has 
been specially developed for use in industrial and 
mining work. Examples are given of modern practice 
relating to wall mounted gear, draw-out gear, flame- 
proof gear, and vertical plugging gear. Notes are 
also given on thermal circuit breakers and leakage 
current trips. The last section of the volume contains 
a considerable amount of information relating to 
protective gear. 


Gold (South Africa, Australia, New 
Zealand). By E. J. Dunn. London: Charles 
Griffin and Co., Ltd. 1929. Price 35s. 

THERE are perhaps few subjects upon which more has 
been written than on the occurrence and distribution 
of gold deposits ; but, vast as the literature of the 
subject is, it is very far from being exhausted. The 
present work derives its value essentially from the 
fact that the author has had over fifty years’ expe- 
rience in the principal goldfields of Australia, South 
Africa, and New Zealand, and that it is largely a 
record of his own observations in the very important 
goldfields of those countries. 

Whilst much has been written upon the practically 
unique and immensely important gold deposits of 
the Witwatersrand, it may not unfairly be said that 
the bulk of existing descriptions of auriferous deposits 
refer to North American occurrences, and practically 
the whole of the theory of the formation of such 
deposits is derived from American sources. We are 
therefore fortunate in having these authoritative 


Geology of 


concerning the occurrences in the countries to which 
he has devoted so much study. Whilst the matter of 
the work is thus of the utmost value, it is to be greatly 
regretted that the manner leaves much to be desired. 
The author’s English is involved. It may fairly be 
asked what he means by the following sentence : 
“That the auriferous shoots should not extend as 
far as the ore bodies, although as in the case of the 
saddle reefs and legs of Bendigo, is quite in harmony 
with the universal erratic distribution of gold.” No 
doubt this obscurity of language is to be blamed for 
what would otherwise be looked upon as mistakes. 
For instance, the author writes with reference to the 
conglomerate beds of Johannesburg: ‘‘ They may 
certainly be considered as lodes.’’ No one can doubt 
that the author knows as well as anyone the difference 
between a bed and a lode, but it would be difficult to 
believe this fact in view of the above quoted sentence. 
Other examples of this fault may be quoted, such as 
the statement that the water met with in the 180 
Mine at Bendigo “‘ was found to contain the following 
minerals: silica, alumina, iron, lime, magnesia, soda, 
potash, copper, and a trace of tin ;”’ it is evident that 
the substances quoted are constituents of minerals, 
but are not themselves minerals, as stated in the text. 
Take again such a statement as “Iron oxide as 
limonite certainly was a precipitant of gold;"’ the 
reason given for this extraordinary assertion is that 
the association of the two minerals is of universal 
occurrence. No chemist would admit that peroxide 
of iron is a precipitant of gold, and the association of 
the two minerals is no evidence of the fact. Limonite 
might have been formed by the oxidation of spathic 
iron ore or of iron pyrites, and the result of such 
oxidation would be to bring about a reducing action, 
which could no doubt reduce gold. Supposing, how 
ever, that this is what actually happened, the correct 
statement would be that the spathic iron ore, or that 
the iron pyrites, as the case might be, was a pre 
cipitant of gold, but not that the final product, the 
limonite, was such a precipitant. 

The book is illustrated by a large number of figures 
and diagrams, which are placed all together at 
the end of the book, making reference to them 
difficult ; some of them are not referred to in the 
text, and their arrangement is almost as unmethodical 
as that of the book itself. Neither does there seem to 
be any reason why a certain number of the figures 
representing micro slides should be described twice 
over. 

The book is certainly one that will frequently be 
used as a work of reference, and it can only be 
regretted that the way in which the large fund of 
information which it contains has been put together 
renders reference to it a matter of considerable 
difficulty. May we express a hope that in a succeeding 
issue the author shou!d avail himself of the services of 
someone familiar with the art of writing and com- 
posing books. There is so much of real value in the 
volume that one cannot but regret that it should be 
indifferently presented. 
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No. VIII.* 


THe Derrrorp West Power STATION. 


THE advantages of the Deptford site for the supply 
of power to London, recognised over forty years ago 
by Ferranti, decided the London Power Company, in 
addition to enlarging the existing Deptford station, 
to build the first of their new stations immediately 
alongside it. This station, which is already in an 
advanced stage of construction, is known as Deptford 
West. It has been planned to contain six main 
generating units of an aggregate capacity 
195,000 kW maximum continuous rating. Four sets 
are now being installed, two rated at 27,500 kW and 
two at 35,000 kW each. The future pair of machines 
will probably be rated equally at 35,000 kW, thus 
bringing up the whole capacity of the plant to the 
tigure mentioned. 

Coal is brought up by the river, the coaling jetty 
on the river front being capable of berthing steamers 








Boiler 


of | 


misers and air heaters, the latter delivering air to the 


| grates at a temperature of about 250 deg. Fah. 


Chain-grate stokers are fitted to ten of the twelve | 
boilers now going into commission and retort type 
stokers to the other two. The furnaces have water- 
cooled side and rear walls and in some cases water- 
cooled arches are also provided. The ashes are 
handled by water sluicing, as at Deptford East, the 
plant being capable of dealing with 14 tons of ashes 
per hour. 

The arrangement of the boiler-house is illustrated 
in Fig. 39, from which it will be noted that, in spite of 
the differences in type and size of boilers, a good and 
symmetrical layout has been obtained. The Stirling 


Babcock and Wilcox boilers the other, the four 
90,000 Ib. boilers of each type being grouped together 
at one end of the house. In the centre of the house, 
on one side, are offices for the charge engineer and for 
the boiler-house superintendent, as well as lavatory, 
bathing and dressing accommodation for the men. 
On the other side of the firing aisle are grouped the | 
distributing switch-boards for the various stoker- 
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boilers occupy one side of the firing aisle and the | 





| The machine transformers are placed in individual 
| brick cells completely outside the engine-room and 
separated from it by a passage. The main doors of 
the cells all open outwards to the yard, so that should 
any accident occur to a transformer the effects would 
be both localised and minimised. A diagram of con- 
nections for the Deptford West station is given in 
Fig. 41. 

All the turbines are of the single shaft two-cylinder 
design, arranged either for two or three-stage bleeding, 
so as to heat the condensate regeneratively to a final 
temperature of 250 deg. Fah. at the most economical 
load on the machines. Evaporators incorporated in 
the feed heating system will provide make-up feed 
water up to 4 per cent. of the steam consumption 
of the station. The condensers are of the single-shell 
type, designed to maintain a vacuum of 29in. at the 
most economical load on the turbines, with circulating 
| water at a temperature not greater than 58 deg. Fah. 
| Water for condensing is brought in from the Thames 
| through two tunnels, each 11ft. diameter, which have 

been driven under the bed of the river. A total capa- 
city of 13 million gallons per hour has been provided 
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FiG. 39—-DEPTFORD WEST—ARRANGEMENT OF 


up to 5000 tons. On the jetty are two 7-ton electric 
travelling jib cranes, each capable of handling 150 tons 
of coal per hour. The coal grabbed from the collier 
by these cranes is delivered by means of a system of 
belt conveyors, either to the boiler-house bunkers 
or to the coal store, and provision is also made for 
coaling the old Deptford East station from the same 
jetty. The coal store, the lower portion of which is 
below ground level and can be flooded, has a capacity 
of 40,000 tons, and the belt conveying system is 
rated at 300 tons per hour. 

The station will start with twelve boilers, partly of 
the Babcock and Wilcox cross-drum marine type and 
partly of the Stirling type. Eight of these have a 
maximum rating of 90,000 Ib. and four of 130,000 lb. 
per hour each. Later on a further six boilers of not 
less than the latter capacity will be installed, bringing 
the total steaming capacity of the plant up to over 

2,000,000 lb. of steam per hour. The steam pressure 
is 375 |b. per square inch gauge, and the temperature 
from 750 deg. to 775 deg. Fah. The boilers are pro- 
vided with forced and induced draught fans, ‘¢ econo- 


* No. VII. appeared March’, 29th. 
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Motor Converter 


motors and for the coal and ash-handling plants. 
bunkers are arranged for both coke and coal firing, the 
quantity of each kind of fuel being weighed auto- 
matically and independently before passing to the 
stoker-hoppers. Every boiler has its instrument panel 
on the stanchion alongside. complete with a full set of 
meters and gauges for the most perfect control of the 
boiler. The fans are aloft, and easy access to them 
or to the conveyors is given by a lift from the base- 
ment level, in addition to good broad stairways. 
There are six boiler-feed pumps, three driven by steam 
turbines and three by electric motors. They are 
situated in the engine-room alongside the wall dividing 
the engine-room from the boiler-house. They appear 
again in the plan of the engine-room—Fig. 40—and so 
serve to correlate the two illustrations. 

Reference to Fig. 40 will show that the turbines are 
arranged at right angles to the boiler-room. When 


the station is complete there will be three main sets at | 


each end of the house, the central portion being 
occupied by three house sets and a frequency changer. 
Large openings in the floor between the various 
machines render the basement light, and the | 
machinery there readily visible from the turbine floor. 





The | 
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THE BOILER HOUSE 


for. The power-house intakes extend to the jetty, 
where they terminate in wells 18ft. in diameter. Here 
the incoming water passes first through wide-mesh 
screens in series and then through basket screens on 
the intakes, and as a final protection for the condensers 
each circulating pump is provided with a ‘* Deptford ”’ 
rotary screen on its discharge side. 

The alternators generate three-phase current at 
6600 volts and 50 cycles, the pressure being stepped 
up by transformers to 22,000 volts. Each main 
generating unit is provided with a bank of three single- 
phase transformers with forced oil cooling. The first 
two banks are each rated at 33,000 kVA, while those 
for the four larger units are rated at 43,750 kVA. All 


| switching is done on the 22,000-volt side of the trans- 


formers, the switchgear being of the open type, each 
switch being capable of rupturing 1,500,000 kVA 
Auxiliary power is furnished to the station by three 
house service sets, and a standby is provided by three 
house service transformers taking current from the 
22,000-volt bus-bars. The switch house extends the 
full length of the turbine room and contains the 
switchgear arranged in two _ galleries on the 
first and second floors, The ground floor is 
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occupied by cubicles for housing the step-up trans- 
formers. 

A number of photographs taken during the con- 
struction of the station are reproduced in Figs. 35 
to 38 on page 382 and herewith. They serve well to 
indicate the nature of the work which has been carried 
out, and to give an idea of the general appearance 
which the plant will have. Figs. 35 and 36 show the 
main building in course of construction, the former, 
taken from the south-east, giving a good idea of the 





west portion of their area. The company had the 
good fortune to secure a site for the purpose at 
Battersea, excellent both as regards its natural advan- 
tages and its relationship to the system as a whole. 
The site has an area of 15-03 acres, with a frontage of 
700ft. to the river Thames, and siding connections with 
both the Great Western and the Southern Railways. 
On this land there will be erected a station of some 
400,000 kW capacity, constructed in two self-con- 
tained sections. The first section will house three 
































































































be drawn from beneath the jetty through two inlet 
tunnels connected with the main screening chambers. 
One inlet tunnel of about 144 square feet sectional 


area will serve each section of the station. The main 
screening chambers and circulating pump-houses will 
be constructed close to the north end of the station, 
of which they will form a part, the inlet tunnels pass- 
ing under the main coal store. Separate culverts 

three in all for each section of the station—will con- 
nect each main condenser with the circulating pump 
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Fic. 40- DEPTFORD WEST PLAN OF THE ENGINE ROOM 


coaling gantry in the foreground. The building in the 
background on the extreme left is the switch house. 
Fig. 37 is an interior view of one end of the turbine 
room with one of the main units in course of erection. 
Fig. 43 shows the interior of the centrifugal pump 
house supplying the circulating water to the con- 
densers. The rotary strainers on the discharge side 
of the pumps, which have been mentioned above, are 
clearly shown. Figs. 38, 42, and 44 refer to the river 


main generating units, nine boilers, complete main 
and auxiliary switchgear, together with a control 
room which will serve for both sections of the plant. 
The station will be one of the most advanced in the 
world in the matter of steam conditions, the pres- 
sure at the boilers being 600 lb. per square inch and 
the steam temperature at the same point with a 
maximum as high as 875 deg. Fah. The turbines w*": 
work with a vacuum of 29-lin. at their most 



































work. In Fig. 42 the 18ft. diameter shaft forming the economical rating. 
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Fic. 41 


shown in the course of being lowered. Fig. 38 gives a 
general view of the early stages of the river work, and 
Fig. 40 shows the jetty with the first coaling crane in 
position. 


Tue New Batrersea STATION. 


In addition to the extensions of such of their 
existing stations as could economically be enlarged 
and the construction of an entirely new station at 
Deptford West, the London Power Company found 
it necessary to provide another new capital station to 
meet the demands for power, particularly in the south- 


-DEPTFORD WEST-—DIAGRAM OF CONNECTIONS 


barges coming up the river, though provision will also 
be made for dealing with rail-borne supplies. The 
river-borne coal will be brought alongside a jetty which 
is to be built out in the river, and will be discharged 
mechanically on to a system of conveyors which will 
deliver it into the bunkers or to store. Storage accom- 
modation will be provided on the site for 70,000 tons 
of coal, and later on further storage room will be avail- 
able on another site down the river. At all points 
where coal is handled special care will be taken in the 
design of the plant to prevent any nuisance from dust. 

The circulating water for condensing purposes will 


houses, two circulating pumps being provided for 
each condenser. Common central discharge tunnels, 
each having an approximate sectional area of 144 
square feet, will pass out beneath the jetty into the 
centre of the river, in accordance with the require- 
ments of the Port of London Authority. 

Two boilers will normally supply steam to each 
turvine, the third boiler of each battery being in 
reserve. The normal evaporation of each of the 
boilers will be about 250,000 lb. of steam per hour, 











FiG. 42—LOWERING INTAKE SHAFT 


with a maximum capacity of about 312,000 Ib. . The 
boilers will thus be the largest units in Great Britain. 
They will be arranged for mechanical stoking, with 
forced and induced draught. The furnaces will be of 
ample volume and are to have water-cooled walls. 
Preheated air will be used for combustion at a tem- 
perature not exceeding 350 deg. Fah., and provision 
will be made for supplying hot air above the fires as 
well as beneath the grates. In order to prevent any 
possible nuisance from the discharge of grit and dust 
from the chimneys a system of primary and secondary 
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dust collectors will be employed. 


some 
steel stacks which can be used in less populous neigh- 
bourhoods. There will be one chimney for each battery 
of three boilers, making nine chimneys in all for each 
section of the station. Amongst other features which 
will be embodied in the boiler-house is automatic con- 
trol of the coal supply and the draught to the furnaces 
im accordance with variations in the steam pressure. 
The temperature of the superheated steam will also 
be closely regulated, as with the unusually high tem- 
perature of 875 deg. Fah. for which the plant is 
designed there is little margin for variations. The 





Fic. 43 


provision of a water sluice system of ash disposal in 
conjunction with “‘ plenum” chambers surrounding 
the ashpits, together with a closed system of feeding 
the coal into the furnaces, will go far to ensure the 
utmost cleanliness in the boiler-house. 

The turbo-generators, of which two have already 
been ordered, will each have a maximum continuous 
rating of 65,000 kW at 0-8 power factor, and an 
economical rating of 50,000 kW. The speed will be 
1500 revolutions per minute and the pressure at the 
machine terminals 11,000 volts. The turbines are to 
be three-cylinder machines on a single line, the effect 
of the high pressure and temperature of the live steam 
being thus localised in the independent high-pressure 
cylinder. Itis not proposed to reheat the steam during 
its expansion down to the condenser pressure. Full 
advantage is, however, to be taken of the economies 
realisable by means of a regenerative feed-heating 
cycle, and the main turbines are to be bled for this 
purpose at no less than five points. The condensate 
will thus be regeneratively heated to a temperature 
of the order of 370 deg. Fah. before it enters the 
economisers. Three alternative sources of power for 
station auxiliaries are to be available, namely, 
house service generators arranged on the main turbine 
shafts ; house service transformers fed from the main 
bus-bars ; and finally an independent, purely emer 
gency, non-condensing, low-efficiency turbo-alter 
nator that can be automatically started up from the 
main control room. The of steam-driven 
auxiliaries in the station will be practically confined 
to the duplicate boiler feed pumps. 

The generator pressure of 11,000 volts will be stepped 
up to 22,000 and 66,000 volts by three-phase trans 
former banks, consisting of single-phase units of the 
‘out-door”’ type. The main switchgear will be armour 
clad with phase separation and duplicate bus-bars. 
Duplicate oil cireuit breakers will be installed for the 
control of each main generator. Auxiliary switchgear 
will be of the metal-clad draw-out design. The tem- 
peratures of the main generators and transformers 
will be recorded by instruments in the main control 
room, and the safe output of these units will be largely 
determined by this means. The whole station will be 
equipped with a very complete set of indicating and 
recording instruments to enable an accurate control 
to be kept over the operation of the plant. 

Che Battersea station, when completed, will be not 
only the largest power station in Great Britain, but will 
have the largest boilers, the largest turbines, and the 
highest steam pressure and temperature in the 
country for the size of unit. The London Power Com- 
pany is to be congratulated on its enterprise in 
laying down a plant which, in almost every particular, 
marks a notable advance in British power station 


design. 
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(To be continued.) 








[ue Bussey low-temperature carbonisation plant at 


Glenboig, near Glasgow, will probably be in full operation 
in May. 


It is to have a capacity of 600 tons of coal a day. 


Further than this, 
the flue gases will be discharged by masonry chimneys, 
275ft. high, instead of the comparatively short 
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Regenerative Surface Condensers. 
By THOMAS PETTY. 
No. V. (conclusion).* 

(10) PrincipLes AND LIMITATIONS OF REGENERATIVE 
DESIGN (continued). 


THE arrangement of any considerable amount of 
surface in a single block of the generic type—shown in 
Figs. 18 and 19—or in the double block of Fig. 20, 


would obviously involve shells of inconvenient form 
and proportions. 


Such a tube block, however, may be 


bank, operates to shorten the length of the track 
traversed by the condensate before exit. The design 
as shown is intended for service with a three-pass 
circulating water circuit, in which the first pass com- 
prises the devaporisers and the primary tube blocks 
on the extreme flanks. It can be used for single pass 
operation, however, or, by employing suitable baffles 
in the steam space to prevent short circuiting to the 
devaporiser, it may be arranged for two passes, 
with the division between the passes in the customary 
position at or near the horizontal diameter. 

The same principle of tube block subdivision, &c., 
is also observed in the design shown in Fig. 24, and 
is, in fact, characteristic of the remaining designs in 














readily divided into unit sections, as shown in Figs. 21 
and 22, and a number of such units may be combined 
with suitable diaphragms, and arranged to operate 
in parallel, grouped together to form a single con- 
denser. The unit tube block of Fig. 21 may be 
arranged for steam flow in the direction of the solid 
arrows, giving collection at exit, or by reversing the 
flow, as shown by the dotted arrows, collection may 
be made at approach. Fig. 22 shows a unit tube 
block arranged at an angle of 30 deg. to the vertical, 
and hence, generally speaking, more convenient of 
application than the horizontal block of Fig. 21. 
Although drawn with diaphragms arranged for collec- 
tion at approach, it may be readily modified for 
collection at exit. In each case the inlet passage 
at A should be suitably proporiioned to the length 
of tube block served by it, but is partly governed by 
the number of units fitted and the general design of 
the condenser. Figs. 23, 24, 25, 26, 27, 28 and 29 
give sketch designs of condensers in which, by this 
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and other methods, the generic type of tube bank 
has been accommodated in shells of customary form 
and proportions. 

In Fig. 23 the condenser is arranged for condensate 
extraction at exit on the lines of Fig. 18. The sub- 
division of the primary section into six tube blocks 
gives a large approach area, and the area provided 
at exit is not greatly inferior. These factors, in com- 
bination with the shallowness of the tube blocks, 
give low entrance velocity, exit velocity, and resist- 
ance ; and are thus favourable to the attainment of 
what regenerative effect is inherent in the conditions 
of flow through the tube bank. The individual 
approach passages serving the various blocks are 
arranged to continue the regenerative velocity con- 
version initiated by the provision of suitable 
diaphragms in the main approach passage and turbine 
exhaust branch. 

Although the depth of the tube blocks in an exactly 
vertical direction is fairly considerable, owing to the 
small inclination of the blocks from the vertical, such 
entrainment component as exists, with the low 
velocity at which the steam flows through the tube 


* No. IV. appeared March 29th. 
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this section. In Fig. 24 the condensate suction is 
located, and the condensate deposited on the primary 
tube block on the left flank collected, at approach 
The condensate falling from this section is also re 
generatively reheated as it falls through the approach 
passage thereto. In the remaining tube blocks collec- 
tion is at exit, but in the centre blocks part of the 
falling condensate traverses the approach passages, 
and the remainder through interspaces of 
increasing vapour pressure and over tubes of increas- 
ing external temperature, and hence should be de- 
livered at or closely approaching the exit vapour 
temperature. When arranged for two pass operation 
the devaporiser and the two primary tube blocks on 
the left of the centre would constitute the first 
The type and position of air suction branch shown is 


passes 


pass. 
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not essential, of course, and has been adopted merely 
for diagrammatic clearness. 

In Fig. 25 collection from the central primary tube 
blocks which constitute the second pass is partly at 
approach and partly at exit ; and from the smaller 
primary blocks on the flanks at exit only. 

Fig. 26 shows a condenser designed for use with 
double flow turbines, but the principle on which the 
tube blocks are arranged may be readily adapted to 
a single inlet unit. Collection from the bulk of the 
primary surface is at approach, only the uppermost 
block having collection at exit, but the whole of the 
condensate is regeneratively reheated in the approach 
passages. By a slight modification, as shown in the 
small sketch on the right of the main diagram, the 
uppermost block may also be arranged for collection 
at approach. 

In Fig. 27 the tube bank is composed of unit sections 
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of the type shown in Fig. 22, but arranged for 
collection at exit. 


\4 The condenser shown in Fig. 28 has a central main | 


approach passage, and the unit sections are arranged 
for collection at approach by means of a series of 
multiple condensate suctions. 

Fig. 29 shows a condenser with a boat 


or bowl- 


| the air suction connections would require to be pro- 

vided with sealed drains to the condensate pump. 

| In many of the designs of this section it is apparent, 

| from the position of thediaphragms separating the tube 
block sections, that the advantages of compartmental 

| drainage will be largely realised. Where the velocities 
of steam flow through the tube bank are small, the 
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shaped shell in which the principle of the generic 
tube bank form of Figs. 18, 19 and 20 is applied in 
a slightly different manner. The primary section 
is divided into two parts, each of which is bent into 
the inverted U form illustrated, and the devaporisers 
accommodated between the nearly vertical limbs. 
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Generally speaking, collection is at approach, but is 
partly at exit at the inner limbs and at the semicircular 
blocks in the second pass. At the cost of slightly 
larger tube-plates, the centre blocks of the first pass 
could be made with vertical inner sides, and practic- 
ally the whole of the condensate from the inner por- 
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tions of the semicircular blocks caused to fall through 
the central inlet passage clear of tubes. The prin- 
ciples on which the tube-plate of Fig. 29 is arranged 
are capable of considerable extension, and may be 
adapted readily to suit other shell forms. 
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With the 
devaporisers of the types shown in Figs. 28 and 29 to the condensate washing over the lower tubes on its 
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gravity component will be the principle determinant 
of the lines of fall of the condensate. Condensers of 
the types of Figs. 15, 16 and 17 therefore, if provided 
with diaphragm plates arranged, not as determinants, 
but in the line of natural steam flow, will for this 
reason, also secure the benefits of compartmental 
drainage, without the disadvantage of increased 
resistance. 

All the designs shown are more or less diagram- 
matic, of course, the tubes being represented by a 
system of conventional cross-hatching not necessarily 
representative of the pitching which actually would 
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be employed. For convenience in drawing, also, 
the diaphragm plates and the outlines of the individual 
approach passages, have been kept straight, generally 
speaking, whereas in practice curved forms might 
be desirable. ‘The number of sections, and the depth 
of individual sections, may be varied in most of the 
designs in accordance with the size of the condenser. 
Within reasonable limits, the shallower the tube 
blocks, the greater the efficiency of operation. 

So far consideration has been given to designs 
merely involving the use of shallow tube blocks, and 
without reference to the adoption of any special 
system of tube pitching within the blocks. In Fig. 32 
three systems of pitching are shown, and in Table VIII. 


Taste VIII. 
A D E 
System. Upright Inclined 

equilateral. square. Ginabat. 
Relative area of tube 
plate required to 

accommodate a 0-866 1-0 0-866 
given number of 


tubes at equal pitch 





Number of rows 
per section. 


Mean tube periphery washed by con- 
densate, assuming equal condensation 
on each tube. 





2 1-0 1 

3 1-33 l- 

4 1-5 1-0 1-: 

5 1-8 1-2 l 

6 2-0 1-33 l 

7 2-286 1-43 1-75 
8 2-5 1-5 1-875 
9 2-78 1-66 2-0 
10 3-0 1-8 2-125 
ll 3-27 1-91 2-25 
12 3-5 2-0 2-375 
13 3-77 2-155 2-5 
14 4-0 2-29 2-625 
15 4-27 2-4 2-75 


relative cooling effect in the three systems, due 


Suction 


way to the collecting plate, is compared by the method 
shown in the figure, which, while admittedly crude, 
is probably sufficiently approximate to yield a reliable 
figure of comparative merit. Tubes pitched on the 
system given at B in Fig. 2 give equal cooling effect 
to system A with the same number of rows. The 
reheating period in the interspaces is longer in system 
A, however, and in this system also a given width of 
shelter plate serves a greater number of tubes, in 
sections containing the same number of rows. It will 
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be seen from the table that the systems have been 
drawn in Fig. 32 with a tube block depth at which, 
by the method of comparison adopted, they are on 
an equality as regards cooling effect. The angle which 
unit sections on system D make with the horizontal 
may be varied from the figure given, by increasing or 
diminishing the interval between the tubes on any 
given row, in the manner familiar to condenser 
designers. The greater the inclination, the less the 
cooling effect upon the condensate, but the greater 







= 
Condensate 
Suction & 
Fic. 31 
the waste of space at the inlet and exit rows.” -The 


system may also be modified by the adoption of a 
rectangular arrangement of pitch lines in place of the 
square form shown. Sketch designs for condensers 
in which the tubes in the tube blocks constituting the 
primary sections are arranged on the inclined square 
system are shown in Figs. 30 and 31. 

The realisation of the aims of regenerative operation 
is subject to limitations of both design and conditions. 
The condensate deposited upon a tube is necessarily 
at a lower mean temperature than the steam from 
which it is formed. As regards conduction and re- 
evaporation effects, subsequent changes in its tem- 
perature after leaving the tube of formation, and 
whilst still within the tube bank, will depend upon 
the extent to which the design of the condenser regu- 
lates the amount of cooling surface traversed before 
emergence; the character of such surface—+.e., 
whether engaged in active steam condensation or in 
air concentration—and the combined effects of hydro- 
dynamical resistance and changes in velocity. If the 
collecting area is at exit, the final temperature of the 
condensate is definitely fixed at that with which it 
leaves the tube bank, but if at approach it may be 
more or less regeneratively heated, if at lower tem- 
perature, by inlet steam in the approach passage. 

Regenerative velocity effects anterior to the tube 
bank are limited by the conditions, as well as by efli- 
ciency of design. Any considerable gain in this 
direction is necessarily conditional upon a high leav- 
ing velocity at the last wheel. It is the aim of the 


' turbine designer, however, to reduce this as much as 


possible in the interests of the overall efficiency of 
the general process of energy transformation, and 
where a low velocity can be employed, owing to the 
small size or low speed of the power unit, or to the 
adoption of double flow, either parallel or divided, the 
field for regenerative velocity gains is correspondingly 
circumscribed. Apart from the range of velocity 


available, however, the result will be dependent upon 
the efficiency with which the conversion from the 
velocity to the pressure form is effected. Calculations 
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based upon the performance of steam jet air ejectors 
appear to indicate a maximum diffuser efficiency of 
the order of 75 per cent. The maximum efficiency 
of fan evasées of the best form, as determined by the 
researches of Briggs and Williamson, is about 80 per 
cent.* In Table IX. the maximum theoretical gain 
in condensate temperature, with various velocity 
ranges, has been calculated on the basis of a diffuser 


Tasie IX. 
v, 400 500 600 700 800 900 1000 
vs 50 50 50 50 50 50 5u 
t 2-21 3-48 6-85 8-94 11°35 14-0 


5-025 
v, = Velocity of steam at exit from last wheel in feet per second. 
v, = Velocity of approach at condenser tube bank in feet per 
second. 
¢ = Maximum theoretical temperature of condensate, above 
temperature corresponding to steam pressure at exit 
- a last wheel, in degrees Fahrenheit. 
a a 2 

“39x 718 * °°* 
efficiency of 70 per cent. In view of the obvious 
defects of the exhaust passages from the last wheel 
to the tube bank in practically convenient installa- 
tions, when considered as evasées, the figures given 
must be considered probably as optimum values, 
especially when regard is had to the difficulties which 
beset the extraction of the condensate at a temperature 
fully corresponding to the supernatant vapour pres- 
sure at the condensate pump suction. 

(11) Specrric Desicns. 

In order to illustrate existing applications of some 
of the principles described in the previous sections, 
three typical regenerative designs have been selected, 
two of which are shown diagrammatically in Figs. 33 
and 34. The Weir regenerative condenser is shown 
in Fig. 33. An open tube bank is employed, and the 
condensate collected and extracted at approach, under 
what is practically inlet vapour pressure. The small 
depth, in line of steam flow, of the tube blocks con- 
stituting the second pass, and in which the velocity of 
flow will be highest, is favourable to low resistance. 
The condensate deposited in this pass is regenera- 
tively heated by steam of relatively low air content 
in traversing the lower portions of the pass, and the 
passages A. 

The air suction branches and consequently the 
portions of the surface under the shelter plates that 
may be considered as conmtituting the devaporiser 
proper, are well separated from the collecting area. 
Owing to the particular location of devaporiser and the 
arrangement of shelter plate employed extensions of 
the normal amount of surface engaged in air con- 
centration do not bring the extra secondary surface 
in way of the condensate falling from the second pass. 
Moreover, condensate formed in the devaporiser and 
approaches thereto is also regeneratively heated, 
since it traverses spaces occupied by vapour of 
increasing temperature. 

G. and J. Weir, Ltd., do not appear to claim any 
regenerative velocity effect, but are prepared to 
guarantee condensate temperatures not lower than 
2 deg. Fah. below the temperature corresponding to 
The counterflow 


the vacuum at the exhaust flange. 


principle is well maintained in this design, which | 


closely resembles the Brown-Boveri ‘““OV”’ con- 
denser. A large Weir regenerative condenser, having 
a total surface of 40,480 square feet, and installed 
at the Lister Drive power station of the Liverpool 
Corporation electricity department, is described and 
illustrated in ‘Toe ENGINEER of November 5th, 1926. 
The second type to which attention may be directed 
is the “‘ radial flow ’’ condenser, developed and largely 
installed in the United States of America. It is 
illustrated and described in ‘‘ Steam Condensing 
Plant,”’ by James Sim, B.Sc.; in “‘ Condensing Plant,” 
by Kaula and Robinsonf ; and recent developments 
in its design are discussed by Francis Hodgkinson in 
@ paper on ‘‘ Steam Turbines and Condensing Equip- 
ment.” { Its chief characteristic is the provision of an 
excentric annular approach passage, which permits 
the inflow of steam round the greater part, or in some 
cases the whole, of the periphery of a circular tube 
bank. In its simplest form, the withdrawal of the 
air and residual vapour is effected vid a central 
passage by which the tube bank is pierced, and round 
which, in operation, a core of secondary surface is 
formed, towards which the steam flows on radial 
lines. The depth of tube block in the active zone is 
thus reduced to something less than the radius of the 
tube bank, leading, in combination with the large 
approach area, to low resistance. Such a condenser 
is not adapted to avail itself fully of regenerative 
velocity effects in the tube bank, due both to the 
maintained velocity and the situation of the de- 
vaporiser. Very considerable regenerative heating 
of the condensate takes place, however, in the lower 
half of the approach passage, and collection and 
extraction are effected under inlet vapour pressure. 
Fig. 34 is intended to illustrate diagrammatically 
the principle of the Mirrlees-Delas-Ginabat condenser. 
If the generic tube block form of Fig. 18 is divided 
into sections, and the sections then distorted to a 





* “An Experimental Study of Fan Evasées,” ‘ Trans.,” 
Inst. Min. Engs., LXVIII, 1925, page 323, Professor Henry 
Briggs and Dr, J. N. Williamson. 

t ‘Condensing Plant,” R. J. Kaula, M.I.E.E., and I. V. 
tobinson, Wh. Sc. (Sir Isaac Pitman and Sons, Ltd.). 


rhomboidal shape, the resulting blocks with suitable 
modifications to those on the flanks to enable them to 
be accommodated in a cylindrical shell, may be 
assembled to form the so-called ‘‘ accordion ’’ tube 
bank devised by Monsieur Delas. The normal 
V-shaped openings between the blocks form the 
approach and those of inverted V shape the exit 
passages. An arrangement of shallow tube blocks 
operating in parallel is thus obtained without the use 
of diaphragm plates. The pitching of the tubes 
constituting the tube blocks is on the Ginabat system 
already illustrated in Fig. 32. Deposited condensate, 
it is claimed, is thereby transferred more directly to 
the exit passages, and with reduced cooling by direct 
transmission, than with ordinary upright equilateral 
pitching—see Table VIII. The depth of the tube blocks 
in line of steam flow is small, and the approach area 
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proportionately large, thus tending to reduce resist- 
ance to minimum proportions. The exit area being 
practically equal to that of approach, a maximum 
reduction of velocity is effected in the tube bank, 
thus making the most of what regenerative velocity 
effect is here obtainable, although, as has been shown 
elsewhere, it must necessarily be very small with the 
low velocities used. Collection and extraction of the 
condensate are effected at exit, but it is sought to 
obviate any consequent deleterious effect upon the 
final condensate temperature, under normal working 
conditions, by the provision of a large devaporiser 
with special arrangements for efficient working. The 
results of independent tests on a large condenser of 
this type are awaited with considerable interest by 
engineers concerned with the problems of con- 
densation. 











Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





STEAM TURBINE DEVELOPMENT. 


Sirn,—Mr. Guy's paper * Tendencies Steam 
Turbine Development ” contains two suggestions which, 
if followed up energetically by both manufacturers and 
purchasers, would yield beneficial results to the engineer- 
ing industry of the country as a whole. It is quite obvious 
to any engineer who has much experience of turbine speci- 
fications and contracts, that there is ample scope for the 
elimination of much wasted effort by standardising steam 
pressures and methods of stating performance guarantees. 
With many examples available of what can be accom- 
plished by standardisation in other industries, there should 
be no hesitation in exploring all avenues from which 
beneficial results might be conferred on both makers and 
users of steam turbines and boilers, &c. There are doubt- 
less other directions in the turbine industry in which 
standardisation could be applied with advantage, but if a 
start could be made by tackling this subject of steam pres- 
sure and performance specifications, it would not be long 
before all-round benefits would accrue. 

This might well be investigated by some body or com- 
mittee, so constituted as to represent the interests of 
both the manufacturers and users of all types of boilers, 
turbines and power station auxiliaries. The recommenda- 
tions of such a body, arrived at after full investigation and 
discussion, would materially assist in smoothing the way 
for further progress in most important branches of industry 
and public service. At the present time the user appears 
to specify any pressure and method of specifying perform- 
ance, provided it is novel, with inevitable waste of effort 
by all concerned. 

One of the debatable points raised in this paper is the 
suggestion, attributed apparently to Mr. R. W. Bailey, 
that there is no such thing as a limiting creep rate. Surely 
this is contrary to the general trend of all the matter which 
has recently appeared in the Technical Press on this subject. 
If I have understood the matter correctly, Professor Lea 
demonstrated that at a given temperature a stress could 
be found below which the meta! did not creep. Professors 
Mellanby and Kerr, in their paper on “ High Steam 
Pressure,”’ confirmed this view. So far as the writer is 
aware, every other experiment in this range has proceeded 
on the assumption that a limiting creep rate can be found 
having the same significance as the limiting fatigue stress 
for material. It is now apparently suggested that these 
conceptions are not correct, but surely such a suggestion 


on in 





t “* The Transactions of the First World Power Conference,” 
Vol. II 





should be supported by experimental evidence rather than 





by merely an hypothesis. The reports of the N.P.L. on 
the “ Properties of Material at High Temperature,” while 
they have diverted attention from consideration of 
the static properties of materials, certainly are based on 
the assumption that there is a limiting creep rate. 

It appears possible that the limiting creep rate may be 
affected by relatively small additions of alloys to the mild 
steel, and if experimental work were done in this direc- 
tion, engineers might be placed in the future in a better 
position than they are at present. Is it yet known what 
influence nickel has upon the creep rate ? Small addi- 
tions of nickel have such rapid effects on the elastic 
limit that it is at least conceivable that 3 to 5 per cent. 
nickel steel may be very much superior to carbon steel 
for this purpose. 

The incomplete knowledge of the behaviour of materials 
under high temperatures and pressures does not alto- 
gether inspire users to embark into this field. One serious 
accident due to this lack of data would, if life were lost, 
promptly call for Home Office regulations regarding 
permissible temperatures, and in the absence of any 
basis on which these could be framed, it would in all 
probability lead to the retrograde step of prohibiting 
altogether progress in these directions. In view of the 
progress in research made in other countries in this field, 
surely the matter is of sufficient importance to call for 
ample Government assistance and the appointment of a 
committee to review the whole position and frame some 
guidance, in much the same way as is done in the elec- 
trical matters. 

The pioneer work of Mr. Guy in this field is of national 
value, and it is to be hoped that his exceptional experi- 
ence will be at the disposal of anybody who undertakes 
this work. 

P. R. Bouton. 

London, N.W. 10, April 2nd. 


CAUSTIC EMBRITTLEMENT OF STEEL, 

Sir,—The recently published report on the boiler 
explosion at the Newport Ironworks in April, 1927, has 
been awaited with great interest, because it had been 
surmised that this was a case of caustic embrittlement, 
but I at least must confess to a feeling of disappointment 
with the report, the suggestion that the explosion was 
due to caustic being dismissed with the remark that 
boiler experts who have been consulted 
in this case are strongly of opinion that . caustic 
could not have affected the structure of the material . . .”’. 
Seeing that the nature of caustic embrittlement, which 
has been a mystery for many years, was first detected by 
me, and that my experiments have not been controverted, 
the above-quoted remarks by the Chief Engineer have given 
the very strong impression that they represent my care- 
fully considered opinion. I am therefore anxious to state 
that although I offered my services to the Board of Trade, 
[I was not consulted, and now, as far as I can judge from the 
report, [ have no doubt about the explosion being due to 
caustic embrittlement. I also feel sure that if the Surveyor 
who was instructed to inquire into the cause of the accident 
had been permitted to view the dozens of fractures in the 
museum of the Manchester Steam Users’ Association he 
would have had to come to the same conclusion. I regret 
very much that the report makes it appear as if this were 
another mysterious steel failure, and also that, even if it 
had appeared to be a mystery, no more searching study 

was made of the case. 
C. E, STROMEYER. 

West Didsbury, April 2nd. 


ELLIPSE, FALSE, CALCULATION OF CENTRES. 
Siz,—Under the index entry as above, Molesworth’'s 
Pocket-book gives a formula for calculating the “ large 
radius, R,” for drawing a false ellipse with compasses, 
when a “ small radius, r,” has been assumed. Nothing, 
however, is given to guide the draughtsman in his choice 
of the small radius. As the whole appearance of the 
resulting false ellipse depends on the suitable choice of 
the small racius, it will be a help to have a formula to get 
this small radius. And it turns out that there is also a 
simple formula for the large one. 
Using Molesworth’s notation, 
R = Large radius, 
x = Semi-minor axis, 
the best values for R and r are :— 


which is as follows :— 
- Small radius, 
= Semi-major axis, 


Tr 


z Ss 2# 1 
R = 3; (2 + x)= te oc 
x ; 3 2 1 
r= a (3x — z) — i m4 t _ 


The false ellipse drawn by these radii will hardly be 
distinguishable from the true ellipse, as long as the major 
axis is not more than four times the minor axis. For 
very elongated ellipses it is not possible to get a good fit 
with the simple construction which uses radii of two lengths 
only. In any case, however, the above values are the best 
possible. 
Cc. L. T. Guivvrra. 

London, 8.K. 8, April 2nd. 


THE USE OF MODELS. 
Sir,—By way of comment on Mr. Johansen’s recent 


paper on ‘ Model Experiments,” I recommend to railway 
engineers the following paragraph from a paper read by 





Professor Melvill Jones before the Royal Aeronautical 
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Society on January 10th last, asking them to read for 


2” 6 


* aeroplane express train ” :— 


* It is not suggested that it is easy to design a streamline 


aeroplane which will be also a practicable machine, but 
the immense saving in power, and therefore in fuel con 


sumption, which would apparently follow such a step | 


forces me to the belief that design will evolve steadily 
in this direction and that the ultimate aeroplane will be 
as well streamlined on the whole of its external surfaces, 
as, say, the bottom of a racing yacht or the externals of 
an albatross. I am fortified in this belief by surveying 
the animal kingdom. Those birds and fishes which depend 
on speed for their existence have long since solved the 
problem. The compromise with structural difficulty 
was, no doubt, as difficult for them as for us, but it has 
ended in the complete triumph of the external form. We 
can only hope that it will not take us so long to reach this 
point as, if we are to believe the comparative anatomists, 
it took them.” C. F. Denpy MARsHALL. 
Guildford, March 29th 








CHINESE RAILWAY BUILDING SCHEME. 


Tue Ministry of Railways in China has recently made a 
plan for building more railway lines throughout the 
country to meet immediate needs. The following table 
showing the list of projected lines with their proposed 
lengths and estimated construction expenses has just been 
published by the Bureau of Industrial and Commercial 
Information of the Republic : 


Estimated 


Name of the line Provinces traversed Lgth. constr’ct’n 
expenses 
Miles Dollars. 


Chuchow - Shiu Hunan and Kwangtung 270 
chow Section of 
the Canton 


Hankow line 


Lan 


65,000,000 


Tungkwan - Shensi and Kansu 657 87,650,000 
chow Section of 
the Lunghai line 

Tsangehow -Shih- Hopei (Chihli) 138 11,928,830 
kiachwang line 

Nanking - Hunan Kiangs u, Anhwei, 6144, 90,902,340 
line Kiangsi and Hunan 

Nanking - Canton Kiangs u, Anhwei, 1212 165,525,000 
line Chekiang, Fukien, and 

Kwangtung 

Shiuchow - Nan - Kwangtung & Kiangsi 303 68,060,000 
chang line 

Foochow - Nan Fukien and Kiangsi 323 75,230,000 
chang line 

Kwangtung -Yun- Kwangtung, Kwangsi, 1312) 167,640,000 
nan line Cweichow & Yunnan 

Hunan Yunnan Hunan, Kweichow and 1100 153,213,000 
line Yunnan 

Pactow Ningxia Suiyuan and Kansu t44 $3,414,640 
line 

Chengtu -Chung- Szechwan 324 $4,722,900) 
king line 

Taokow rsinan Shantung, Hepei, and 182 13,428,243 
line Honan 

ratung Puchow Shansi 510 85,544,074 
line 

Paoking Yam Hunan. Kwangsi, and 751 104,000,000 


chow line Kwangtung 


(One dollar equals approximately two shillings 








B.E.8.A. SPECIFICATIONS. 


TURBINE BLADING 


Tue British Engineering Standards Association has 
recently issued a British Standard Specification 
Phosphor Bronze Turbine Blading. The requirements 
specified include the chemical composition of the phosphor 
bronze, the method of selecting bars for the preparation 
of test pieces, the form of the test pieces, and the mecha- 
nical tests to be complied with ; the dimensions of the bars 
are not standardised. Copies of the Specification, No. 352, 
1929, may be obtained from the Publications Department, 
of the British Engineering Standards Association. 28, 
Victoria-street, 8.W. 1, price 2s. 2d. post free 








CATALOGUES. 


Brooxss (OLpbuRY), Ltd., Oldbury, near Birmingham. —List 
of “ Regent ” guillotine and rotary shears. 
Publication 
* steam road roller. 


Marsnatt Sons anv Co., Ltd., Gainsborough. 
No. 1918, the “* Marshall-Universal 
H. anp T. Danks (NetHerton), Ltd., Netherton, Dudley 
Folder giving sizes of *‘ Danks-Netherton ’ multitubular boilers 
Liptak Furnace Anrcues, Ltd., 38, Victoria-street, 8.W. 1. 
Details of the “ Bigelow suspended wall and flat arch for 


furnaces. 

Smita anp Davis, Ltd., Hampton-street, Birmingham. 
Booklet dealing in detail with “ Beacon” safety grip belt 
fastenocrs. 

Harvanp Enoiveerinc Company, Ltd., Alloa, Scotland. 

-Publication No. X56/2810, dealing in detail with rotary 
converters. 

Marco, Ltd., Lynn-road, Leytonstone, E. 11.—A leaflet 


showing the various types of mechanical handling plants the 
firm makes. 


_Taromex Stroker, Ltd., 85, Kirkstall-road, 
ticulars of the “Triumph” stoker, illustrating some typical 
installations. 


Crosstey Broturrs, Ltd., Openshaw, Manchester.—Publi- 
cation 1240 on the Crossley totally enclosed compressorless 
Diesel engine. 

VavuGcHAN CRANE 
klet No. 10 
its application. 


Company, Ltd., Openshaw, Manchester. 
on the “ Vaughan” electric block and 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Easter Holidays. 


Ho.ipays have been the rule during the greater 
part of this week in the Midlands and Staffordshire. The 
automobile engineering establishments were the first to 
resume operations, but as they had provided themselves 
with ample supplies of materials to carry them over the 
week, their activity did not react upon the iron and steel 
market. The weekly meeting in Birmingham was poorly 
attended, and very little business was transacted. The 
Budget and the impending election provided the chief 
topics of conversation, and it was pretty generally agreed 
that the uncertainty created by these looming ahead is 
bound to affect business adversely in the immediate future. 
Judging, however, by the trend of trade during the opening 
three months of the year and by the reports to hand from 
various engineering and manufacturing industries 
in this area, there should be little ground for complaint 
when once business gets under weigh again. The con- 


| sumptive demand for iron and steel is gradually advancing. 


General engineers report business as good and improving, 
but competition is very keen in all branches. Construc- 
tional engineers are fairly active, but there are few impor- 
tant extensions of plant proceeding in this area itself. 
The mining position is still quiet, but many firms have 
big schemes in readiness when the time is thought to be 
ripe for launching them. Railway wagon building com- 
panies have recently secured some good orders from abroad 
and in some branches have been taking on more opera- 
tives. Some local firms have booked good orders for 
screening plant for the anthracite trade in South Wales. 
Electrical manufacturers have been busy for some time on 
general plant, but the pump branch is still on the slow 
side. The edge-tool trade has received a seasonable fillip. 
An encouraging sign is the greater activity in the machine- 
tool trade, which is indicative of better employment in 
other branches. Makers of drop forgings, too, are working 
briskly for general engineering and the motor trades. Next 


| week’s quarterly meeting of the Midland Iron Trade is 


expected to produce some excellent business and to provide 
further data as to the probable further development of 
trade during the next three months. 

Pig Iron. 

Pig iron business is restricted. Old contracts 
continue to absorb the bulk of the output of the furnaces. 
There is talk of a renewal of forward contracting, but few 
if any concrete instances of it are forthcoming. Some 
Midland blast-furnacemen assert that they are being offered 
long forward contracts, but owing to the uncertainty as to 
production costs, they are not prepared to commit them- 
selves to the extent asked by buyers. Caution at the 
moment , they say, most necessary. Foundrymen 
and forgemen, on the other hand, declare that there is no 
such broadening of demand as to inspire those who are 
covered over the near future to plunge on the chance of 
values stiffening further. The quarterly meeting next 
week may provide some guide and until then, at any rate, 
they are withholding all business except that relating to 
smal! tonnages required for current consumption. Furnace- 
men are firm in their price of £3 15s. for North Stafford- 
shire ; £3 12s. 6d. for Derbyshire ; and £3 9s. for North- 
amptonshire ; those being delivered prices at consumer's 
station, with an additional 7d. per ton for delivery into 
the works. Efforts to secure supplies at lower prices have 
been made by Black Country users, but they all appear 
to have been unsuccessful. Merchants are very disturbed 
at the trend of events in this department of the market, 


is 


| and continue their efforts to secure better terms than those 


for | 


announced by the furnacemen when the new scheme of 
prices was introduced. Scarcity of coke has been a hind- 
rance, and prices have gone up, but more coke ovens are 
being brought into commission. 


Steel. 


There is no rush for supplies of finished steel, but 
the volume of orders reaching the steelworks in this area 
is expanding and the settled condition of prices encourages 
the hope of further improvement. Structural engineers 


|should be consuming larger tonnages in the near future 


| part of importers of German billets. 
| been offered at prices which work out at about 


judging by reports from the yards, while Black Country 
manufacturers of goods for the shipyards are anticipating a 
reinvigoration of demand resulting in an increase in their 
consumption of steel. The official prices of finished steel 
remain unchanged. Angles are £7 17s. 6d.; tees, 
£8 17s. 6d.; joists, £7 17s. 6d.; ship, bridge and tank plates, 
£8 12s. 6d.; boiler plates, £9 15s. Staffordshire steel 
hoops sell at £10 at works. The proportion of business 
in semis coming to native makers continues to increase, 
though there has been a little more activity recently on the 
These billets have 
£6 4s. 
Other continental producers are 
They appear to be concentrating on the 


delivered Birmingham. 
off the market. 


international demand for finished material, taking little 


| 


| 
| 


Leeds.—Par- | 





account of the opportunities for disposing of semis in this 
country. Welsh steel bars are officially quoted at 
£6 6s. 3d. per ton, but prices are firming up; as much as 
£6 10s. is talked of. With a prospect of an advance in 
tin-plates a marked revival has taken place in buying. 


| Local billet makers ask £6 7s. 6d. upwards for their output. 


Rollers of small bars are busy and have no difficulty in 
disposing of their production at prices ranging from 
£8 2s. 6d. to £8 5s. 


Finished Iron. 


There has been no important change in the con- 
ditions ruling in the Staffordshire finished iron trade on 
the week. Iron masters are hoping for an accumulation 
of orders while the works are standing idle. Some of their 
order books are not so bulky as they were a month ago, 
and they would welcome additions to them. Values of best 
grade bars are maintained at £12 per ton. They are in con- 
stant demand for spevial engineering works. There is no 
amendment of the unsatisfactory conditions ruling in the 


| 


| 





Crown bar department. Internal competition and cut prices 
filch the business from local makers, who at the moment 
are making a stand for better selling rates. Most of the 
available business is going to producers outside, but local 
ironmasters get the orders when quality is essential. Nut 
and bolt and fencing iron, for which local mills ask 
£8 12s. 6d., sells but slowly. For one thing the Black 
Country nut and bolt trade is not sharing in the revival 
in other industries, and some big works are unable to make 
full time. Their costs of production are on the increase, 
steel bars having appreciated in value. There is plenty 
of iron, whether of Staffordshire or continental make, to 
draw upon, but of late years makers have shown a prefer- 
ence for steel as the raw material. Belgian No. 3 iron 
for nut and bolt making costs about £7 5s. delivered in 
the district. Wrought iron tube strip is in excellent 
demand at £10 15s. per ton, and it is rumoured that some 
makes are shortly to be advanced half-a-crown per ton. 


Scrap. 

Not for a long time has there been such an acute 
shortage of steel scrap. Consequently prices are rising 
rapidly. Heavy steel scrap makes up to as high as 
£3 17s. 6d. delivered South Wales. This figure is higher 
than most buyers care to concede however. 


Galvanised Sheets. 


The market for galvanised sheets remains quiet, 
but mills are well employed and have sufficient orders on 
their books to carry on for a week or two without anxiety. 
Corrugated sheets of 24-gauge sell at from £13 7s. 6d. to 
£13 10s. per ton, both for home and overseas consumption. 
There is no marked advance in demand for light gauge 
sheets for export. Black sheets are regularly called for 
by Midland motor engineers. 


Cannock Coal Trade. 


The recent improvement in the coal industry 
is shown in the ascertainment for December, January and 
February for the Cannock Chase and Pelsall coalfield. 
Miners’ wages will be increased for April from 42 per cent. 
(minimum) to 46-62 per cent. on the 1911 basis. The 
rate of pay for stallmen will thus be 9s. 7d. per shift 
(minimum), against 9s. 4d., with other grades of workmen 
employed underground or on the surface increased in 
proportion. This is the first time in the area for twenty 
months that the minimum rates of pay under the Wages 
Agreement of 1926 have been exceeded. The ability of 
the industry to meet demands is 46-62 per cent. In the 
preceding period the ability to pay was 34-91 per cent., 
which in itself was a big improvement on previous returns. 
During February there was a profit of 3s. 2}d. on each 
ton of coal produced in the Cannock Chase coalfield, as 
compared with 2s. 2-44d. in January. In accordance 
with the agreement a certain proportion of the surplus 
proceeds goes towards the reduction of the accumulated 
deficiency, while the remainder is allocated to the miners. 
As a result of this system of apportionment there will not 
only be an increase in the wages of the miners during April, 
but also a reduction in the deficiency, which, in the latest 
returns, is placed at £2,799,217, as compared with 
£2,815,229 last month. For some time past most of the 
local collieries have been working full time, while in some 
cases overtime has been necessary to cope with the orders. 
There is ample evidence that the March trade was satis- 
factory. This, of course, will have a bearing on the next 
ascertainment, which is expected still further to improve 
both the miners’ and the coalowners’ position 


Position of British Industries. 


Mr. R. C. Rodgers, President of the Birmingham 
Chamber of Commerce, at the annual meeting of that 
body, referred to the bondage of unemployment, saying 
that he thought that it was in no small measure due to 
the gap between purchasing and producing values. A 
condition had been created which gave a freedom—almost 
a licence—to one part of our commerce, the sheltered 
trades, and a bondage for the other part, the unsheltered. 
The iron and steel industry, unsheltered, was subjected 
to every international competition, and the price for the 
finished output to-day was only 12-2 per cent. above pre- 
war. With the cost of living still 50 to 60 per cent. above 
what it was in pre-war times, what chance was there of a 
profit to the employer or a helpful wage to the employed ! 
On the other hand, the Post Office, sheltered to a degree, 
had secured an advance of 50 per cent. for its services, 
and that ensured a good profit and contented, well-paid 
employment. The position was that the sheltered trade 
and one that was secondary—lived on the country im 
prosperity, while the unsheltered trade, which created 
the exports by which the country lived was in adversity. 
Between the sheltered and the unsheltered there was still 
a great gulf that required bridging, and he expressed his 
belief that that was a position that a well thought-out 
safeguarding policy could adjust 


Automobile Engineering. 


The motor engineering industry in this area is 
now in full swing, and is likely to continue so up to Whit- 
suntide. Reports on the season's trade up to this point 
vary a good deal. Manufacturers whose models are in 
special favour have been steadily developing output since 
the autumn show at Olympia. But al! have not been 
equally fortunate. In the distributive channels some 
firms have done much better than others. The closed car 
has continued to progress till there are now relatively few 
inquiries for the open touring car. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 
Work for Engineers. 


A WELCOME addition to the order books of Lanca 
shire engineering firms is a contract for the supply of textile 
machinery to Russia, said to have been secured by Mather 
and Platt, Ltd., of Newton Heath, Manchester The 
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tirst cabled information was to the effect that the order 
was worth £350,000, but later statements place the value 
at about £100,000. During the past three years shipments 
of textile machinery from this country to the Russian 
market have averaged about £1,000,000, exports last 
year being valued at £900,278, in 1927 £1,000,404, and in 
1926 £1,221,182. Up to the present exports this year have 
been below the average, the value in the first two months 
amounting only to £137,582, compared with £157,518 
and £263,107 in the corresponding period of 1928 and 
1927. Orders to the value of about £50,000 which have 
just been booked by Joseph Foster and Sons, Ltd., engi- 
neers and printing machinery makers, of Soho Foundry 
and Bow-lane Engineering Works, Preston, include plant 
for an artificial silk manufacturing concern at Lancaster 
and general engineering work for this country and also 
for India. Messrs. Foster control the businesses of Yates 
and Thom, Blackburn, and Sharp and Co., Lancaster. 


Cable Makers’ Order Books. 


Some extension of the business on the books of 
British Insulated Cables, Ltd., was indicated by Mr. D. 
Sinclair, the chairman of directors, at the annual meeting 
in Liverpool. The recent contract secured by the company 
to supply and lay cables in the London area for the Central 
Electricity Board was of a value of well over £500,000. 
The major portion of the cable is for a working pressure 
of 66,000 volts, and is practically a replica of those which 
have been working for the past three years on the North- 
East Coast, and which are still the only cables working in 
this country at so high a pressure. Other contracts in 
hand include work in connection with railway electrifica- 
tion in India, transmission lines in this country for the 
Central Electricity Board and in the Malay States for 
the Perak River Hydro-Electric Power Company. The 
conductors for the overhead grid system in this country 
are of steel-cored aluminium, and, in addition to supply- 
ing its own requirements for this material, the company 
has secured large orders for the sections being carried out 
by other contractors. Steel cores coated with copper are 
a recent development of the company’s business, and it 
has entered into an arrangement with an American firm 
to manufacture and sell material of this description known 
as copper-weld wire. 


High-pressure Washing Plant. 


The installation at all the depéts under its control 
of plant for washing tramcars with water at a pressure of 
300 Ib. has been recommended by the Manchester Tram- 


ways Committee, satisfactory experiments with the system 
having been carried out by Mr. Stuart Pilcher, the recently | 


appointed general manager of the tramways. It is esti- 
mated that in the current financial vear there will be a 


saving in the cost of cleaning, due to the smaller labour | 


force necessary alone, of about £15,000. 


Non-ferrous Metals. 
Pretty well all sections of the non-ferrous metal 
markets during the week have lost ground on balance, and 
transactions have been on a smaller scale. Largely, of 


circumstanced than they have been for some time. They 
have a margin now, although it is not much, but the present 
prices do allow some return. The market is good and 
buyers are inclined to place orders for forward delivery. 
Probably the possibility of a further rise is hastening this 
tendency. Stocks are now well down, and with the con- 
tinued demand locally on steel account, the production is 
pretty well covered. The home demand is steady and the 
same remark applies to continental business. Further 
business with America was evidenced last week by the 
dispatch from Barrow of two cargoes for Philadelphia. 
The iron ore trade continues to be steady with a fair 
business with outside customers. The local demand 
remains about the same. There have been imports of 
foreign ore, including one from Kirkenes in Norway. The 
Barrow Steel Works have restarted after a short holiday, 
and are likely to be engaged on contracts held for some 
time. The steel market is not brisk and competition is 


keen. 








SHEFFIELD. 
(From our own Correspondent.) 


A Short Holiday. 


Tre Easter stoppage of work in Sheftield was 
only brief, consisting in most cases of one or two days, 
which is evidence that there were orders on hand sufficient 
for the staffs employed. In many cases, however, those 
staffs are not at full strength, and activity is not on a 
complete scale. The heavy basic steel plants are still well 
employed, though inquiries fell off towards the end of the 
quarter, and it is believed that the approach of the General 
Election is affecting the placing of new business. 
Specialities are busy, and there is evidence of a revival 
in several departments, ordinary commercial steels being 
an exception. One of the trades in which expansion is 
reported is that of file-making, which has been depressed 
for a considerable time. There is a good demand for elec- 
trical and automobile tools, but ordinary engineering tools 
are quiet. An increasing call for steel pit props is being 
experienced. The Journal of the Sheftield Chamber of 


Is 





course, this is attributable to the holidays, although grow- | 


ing caution on the part of a number of consumers of the 
metals is also a factor to be taken into account. The copper 
section during the few days on which trading has been done 
has been notable for a fairly wide range of fluctuations, 
and the outlook as to prices is distinctly uncertain. At 
the close of the market before the holidays the fall in 
values had been rather substantial, but on the opening 
session of the present week there were signs of a recovery, 
and prices being quoted for standard brands represented 
an advance of 12s. 6d. to 22s. 6d. a ton, according to 
position. The situation at the consuming end of the tin 
section is fairly good and fair supplies have been taken up. 
Offers of the metal have been rather freer than of late, and 
with a fairly substantial increase in domestic stocks, 
prices have notably weakened, compared with a week ago. 
Lead is easier on balance, although at the moment of 
writing the price tendency appears to be somewhat 
steadier. The demand for the metal is moderately good, 
but available supplies are adequate. Buying interest in 





the case of spelter has been on the quiet side, and some | 


ground has been lost, although, as with lead, more recently 
there has been in evidence a slightly improving tendency. 


Iron and Steel. 


In spite of a notable slowing down in the iron 
and steel markets due entirely to the holidays, the pros- 
pects with regard to pig iron so far as local consumption is 
concerned are regarded as reasonably satisfactory. For 
the time being, new business in foundry iron is virtually 
at a standstill, and deliveries against old contracts have 
naturally been appreciably reduced. It is confidently 
predicted, however, that the increase in stocks at the 
furnaces which have resulted from the holidays will be 
readily absorbed during the next week or two. Prices 
are exceedingly firm in all directions, 71s. per ton being 
quoted for Derbyshire No. 3 iron, 73s. 6d. for Stafford- 
shire, 80s. for Middlesbrough, 90s. for Scotch, and up to 
86s. 6d. for West Coast hematite, all for delivery in the 
Manchester district. Steel rollers are hopeful of an early 
improvement in the demand for material from construc- 
tional engineers. This is possible if the latter secure a 
reasonable share of the work for which they have tendered, 
but so far as the existing position is concerned, most of 
the firms in this part of the country are inadequately 
employed. At the moment the demand for plates generally, 
including boiler varieties, is only of a hand-to-mouth 
character, but small bars continue to move off in rela- 
tively satisfactory quantities. Meanwhile, prices in this 
section of the market continue firm all round. With regard 
to imported products, interest in finished steel of con- 
tinental origin is of a restricted character, though the 
limited supplies of billets available on this market are 
being bought fairly readily. Except for a slight easing 
in the price of steel bars, foreign mills are holding very 
firmly to the range of values for both semi-finished and 
finished products. 


BaRROW-IN- FURNESS. 
Hematite. 


As was hinted a week or two ago, hematite pig 
iron has stiffened in price, and makers are now better 








Commerce remarks that ** steel hatches on shipboard are 
likely to be in demand owing to failures with wood. 
Steel ceilings and other parts for houses are coming more 
into favour, but the light castings trade is not very pro- 
mising, owing to new stvles of grates and stoves in houses. 
In house building in general there is a definitely increasing 
use of steel.” The trade in colliery equipment and tools, 
an important branch which has been going through a 
bad period, is mending. One of the directors of Hadfields, 
Ltd., speaking at the annual meeting last week, said that 
they had on hand twice the number of orders for colliery 
requisites that they had at this time last vear 


Railway Steel. 


The plants making axles, tires, and springs are 
very short of work, as the home railway companies are 
giving out orders on a very sparing scale. There has lately 
been more than one suggestion that the policy of rationali- 
sation, which has been adopted in several industries, 
should be applied to this. 


Chamber of Commerce. 


At the annual meeting of the Sheftield Chamber 
of Commerce last week, Mr. R. W. Matthews was elected 
President, in succession to Mr. J. H. Chapman, who had 
held the office for three years. Mr. Matthews was Master 
Cutler in 1922-23. He is also a member of the Council 
of the University of Sheffield, vice-chairman and managing 
director of the firm of Turton Brothers and Matthews, 
Ltd., steel, file, and spring manufacturers; chairman and 
managing director of J. P. Skinner and Co., Ltd., light 
spring manufacturers, and a director of Marshall, Sons 
and Co., Ltd., engineers, of Gainsborough. 


Hardening by Nitration. 


I have previously referred to the introduction 
into Sheffield of the new process of case-hardening steel 
by nitration, which consists of subjecting the materials 
to the action of ammonia gas in an electric furnace at a 
temperature of 500 deg. Cent. John Brown and Co., Ltd., 
who are operating the process under licence from the 
owners of the patent rights in this country, has just case- 
hardened a box of steel parts in one operation in order to 
test the efficacy of the treatment. The collection showed 
the wide range of components suitable for treatment 
by the process. It comprised cones, exhaust and inlet 
valves, pinion pump shaft, elevator links and pins, rolls 
for cold working, fan blades, shackle belts, tube die, 
dredger pins, and fuel pump slipper. 


Large Orders for India. 


Sir Robert Hadfield, presiding at the annual 
meeting of Hadfields, Ltd., last week, referred to the 
large orders for India which the firm is at present execut- 
ing. They include crushing and other machinery for the 
great Cauvery-Metur dam. The extensive equipment of 
plant required for crushing the stone for concrete and 
other purposes in connection with this undertaking will 
be supplied by this firm. 


A New Road Vehicle. L 


Robey and Co., Ltd., of Lincoln, are exploring 
several new lines of manufacture. Particularly are they 
devoting attention to road transport, the growing import- 
ance of which has led to the design of a heavy road vehicle 
to transport weights up to 15 tons. The vehicle is expected 
to be ready for trial shortly. 


Coal and Silk. 


The Frickley Colliery, near Barnsley, one of the 
pits of the Cariton Main Colliery Company, established 
what is believed to be a world’s record one day last week, 
when it sent to the surface 6004 tons of coal in twelve 
hours” winding time. The highest figure previously re- 





ported had been 5800 tons, attained at the Bolsover 
Colliery, Derbyshire. There is a prospect of the establish. 
ment of a factory for the manufacture of artificial silk at 
Selby. A representative of a Dutch firm has been over, 
and has inspected the site of a former airship station at 
Barlow, 4 miles from the town. It is stated that if the 
scheme materialises, employment will be found for 1000 
hands. 


Cutlery and Plate. 


There has been no special Easter demand for 
cutlery and plate, and little expansion can be recorded. 
The firms able to report good order books are in a small 
minority. An increasingly large proportion of the demand 
is for the cheaper lines, and this applies especially to the 
Australasian markets, where there has been a considerable 
falling off in the sale of best cutlery during the last few 
years. The demand from India, however, is still princi 
pally for the highest grades of cutlery and plate. A con 
tinuance of price-cutting in stainless table knives 
reported, and the quotations for such goods have now 
dropped to what is probably the lowest point they have 
ever touched. While spoons and forks are selling freely, 
the trade in plated hollow-ware is almost on the slump 
level. The hafting of knives with the new celluloid sub 
stitutes is making progress. These materials are both non 
inflammable and non-shrinkable, and also lend themselves 
excellently to the imitation of pear!. 
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NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Trade Outlook. 


PRODUCTION is on the up grade in almost every 
section of industry in the North of England, and the trade 
position generally is brighter than it has been for many 
years past. While some branches of the iron and steel 
industry are more favourably situated than others, all 
are fairly well placed as regards orders. Manufacturers 
are showing less and less inclination to enter into further 
forward commitments at recognised market rates, as higher 
and still rising prices of raw material absorb the small 
profit it was previously possible to make. The feeling 
of optimism which has characterised the industry of late 
is as marked as ever. The upward trend in values is, 
in fact, stronger, but as yet actual advances are few. As 
home consumers are stated to have still substantial orders 
to distribute, and signs of expansion of overseas demand 
are improving, the outlook is cheering, and considerable 
| market activity is expected to be experienced in the next 
few weeks. With the coal trade and the shipbuilding and 
engineering industries displaying more activity, the 
| position all round is distinctly encouraging. 





Cleveland Iron Trade. 


In order to cope with the increasing demand for 
Cleveland pig iron another blast-furnace has been put 
into operation this week at the Port Clarence Works of 
Dorman, Long and Co., Ltd. This, with an additional 
furnace re-kindled at the Cargo Fleet Ironworks last week. 
brings the total number of furnaces in blast on the North 
East Coast to thirty-eight. Absorption of the output is 
already assured. Local steel makers are themselves using 
the bulk of the pig iron produced, and the Cleveland iron 
masters’ refusal to advance selling prices to cover the 
rising cost of raw materials has brought in a large volume 
of inquiries from home consumers and overseas buyers. 
The introduction of a “‘ zone "’ scheme by Midland makers 
—i.e., quoting “ delivered ”’ prices in various zones accord 
ing to the distance from the blast-furnaces—has attracted 
some attention in the Cleveland district. Hitherto pig iron 
quotations here and elsewhere have been f.o.t. at makers 
works, or f.o.b. nearest shipping port. Ironmasters 
fixed minimum figures for Cleveland pig iron remain 
at 69s. 6d. for No. 1 foundry, 67s. for No. 3 G.M.B., 66s. 
for No. 4 foundry, and 65s. 6d. for No. 4 forge, and possibly 
| orders could still be placed at about these terms for June 
delivery, but for supply further ahead both makers and 
merchants report sales at substantially higher figures 
Quotations for delivery over periods in the second half 
of the year are based on fully 68s. 6d. for No. 3. 


Hematite Pig Iron. 


The output of East Coast hematite pig iron is 
also short of requirements, and some increase here is 
becoming urgently necessary. Both home and export 
buyers are now in the market, prepared to pay prices that 
do not entail loss to producers. No arrangement exists 
as to fixing prices of hematite, and merchants have a free 
hand to distribute wherever they please, and to charge 
what they are able to obtain for their holdings, which are 
fairly large. In view of the likelihood of still higher rates 
ruling in the near future, second hands are not disposed 
to undersell makers. Though quotations are a matter 
of individual negotiation, they vary little. It is now 
difficult to buy at below the equivalent of ordinary qualities 
at 74s. 


Ironmaking Materials. 


Business in the foreign ore trade is quiet, but 
merchants are in a very strong position, and they intimate 
that higher prices than are now named will have to be 
paid shortly. Consumers are, however, fairly well bought 
Quotations are ruled by best Rubio at 23s. c.if. Tees. 
The scarcity of blast-furnace coke is causing much incon 
venience and considerable anxiety. Makers are heavily 
sold for export, and home users who have not made full 
provision for their needs are placed in a difficult position. 
Any spot lots command high prices, and for contracts 
ahead 20s. is generally named for good medium qualities 
delivered at the works in this area. 


Manufactured Iron and Steel. 


Practically all the steel works resumed operations 





on Wednesday after the Easter holidays. Manufactured 
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iron firms are well provided with work, and semi-finished 
steel producers are as busy as they have ever been, while 
the aggregate output of finished steel is heavy and promises 
to be still larger. Gratifying improvement is noticeable 
in constructional engineering shops. Departments turning 
out shipbuilding requisites and railway material are busy, 
and manufacturers of all kinds of sheets are extensively 
sold. There are no changes in prices. 


Iron and Steel Shipments. 


The feature of the March shipments from the 
Cleveland district was the big jump in the exports of pig 
iron to foreign destinations. Not for three years have 
the shipments of pig iron been so heavy as in March, when 
24,873 tons were dispatched, compared with 14,915 tons 
in February. Italy was the highest buyer with 6752 tons, 
but Norway was also in the market, and trade with Belgium 
and France also showed a welcome improvement. Manu- 
factured iron and steel shipments, on the other hand, were 
down, the total of 54,334 tons, comparing with 76,385 tons 
in February. 


The Coal Trade. 


There is a strong tone throughout every section 
of the Northern coal trade for any delivery or grade of 
supplies for the next three or four weeks, and whilst buyers 
are numerous and are keenly searching for supplies, actual 
business continues to be confined to small odd parcels. 
So far as the present volum® of production will allow the 
pits are doing all that is possible to cope with the full 
trade on offer. Late figures are indicated for all classes 
of coal, but consumers are not disposed to operate forward, 
as they believe that ere long there will be a marked con- 
traction in prices. Collieries do not share that view, believ- 
ing that the replenishment of stocks after the severe winter 
and the general improvement in trade will sustain the 
demand at a much higher level than was experienced at 
this time last year. The coke trade is without any new 
feature and prices are unaltered. 











mined to await the establishment of easier prices, which 
they consider cannot be long delayed. Already a slight 
drop is apparent as fuels are becoming more plentiful, 
owing to lighter demands and increased outputs from 
collieries recently restarted after being closed for a period 
in accordance with the scheme to stabilise the industry. 
Washed nuts in particular show a weakening tendency, 
but all fuels are now subject. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Conditions. 


THe conditions in the steam coal trade have 
been very quiet during the past week, mainly on account 
of the holiday feeling prevailing. The probabilities are 
that it will be next week before settled conditions are in 
evidence, and a resumption of business is made. Opera- 
tions have been on quite a negligible scale for over a week, 
owing to the fact that collieries have been fully sold, and 
have had much ready tonnage at their disposal. It is 
just possible, however, that in the course of the next few 
weeks the amount of tonnage in dock may not be so ample 
as of late, though most collieries have very full order 
books not only for this month, but in many cases even well 
into May. Chartering operations during the past few 
weeks have been well below the normal, and instead of 
being anywhere between 300,000 tons and 500,000 tons, 
the amount taken up has been less than 200,000 for the 
past two weeks. It is also generally recognised that 
with the milder weather prevailing and more normal 
conditions existing on the Continent, there will be a call 
for tonnage to load German coals more particularly, 
and supplies obtainable for loading in this district may not 
be so readily forthcoming as has been the case during the 
past month ortwo. At one time last week there were round 
about forty steamers waiting at the various ports in this 
Channel to load, but on Thursday morning it was reported 
that the figure was reduced to sixteen, while on Saturday 


| morning there were eight idle tipping appliances and only 


SCOTLAND. 
(from our own Correspondent.) 
Shipbuilding : Record Output. 


THe output from Clyde yards, amounting to 
twenty-two vessels of 75,520 tons, constitutes a record for 
March. The total output for this year to date, amounting | 
to forty-two vessels of 147,611 tons, has only twice been 
exceeded, the corresponding totals in 1928 and 1921 being 
forty-one vessels of 162,897 tons and sixty-two vessels | 
of 149,841 tons respectively. Included last month's 
output were five large motor ships, ranging in size from 
5200 tons to 17,950 tons. These included the following 
“ Rangitata,” twin-screw, 17,950 tons, built 
for the Federal Steam Navigation Company, Ltd., London ; 


in 


vessels : 


and the ‘Southern Prince,’ twin screw, 11,220 tons, 
passenger and cargo, built for the Prince Line, Ltd. 
London. Contracts announced during March were com- 


paratively few in number, and there is a probability that 
within a month or two work on the stocks will show a 
considerable decrease. Included in the contracts an- 
nounced was one for a cargo steamer of 10,600 tons, for 
Clan Line Steamers, Ltd.; two twin-screw motor ships, | 
of 1500 tons.each, for the Argentine Navigation Company, | 
Ltd., London and Buenos Aires; and an exploration | 
and ocean research steamer of 1690 tons, to the order of | 
the Crown Agents for the Colonies for the Government of 
Australia. 


Stee!. 


Ihe demand for heavy steel continues to be 
somewhat uneven, and while some establishments are | 
comfortably busy, others are indifferently employed. | 
Makers would welcome a better demand for plates. 
Sheet makers, too, are not securing as much business as 
they anticipated, and are finding some difficulty in secur- 
ing prices high enough to compensate for the dearer costs 
of raw materials, which meantime are in rather scarce 
supply from continental sources. Tube makers are very 
busy in almost all branches, and especially so in butt- 
welded descriptions. 


Iron. 


There is little change in the bar iron trade, 
though it is said that a slight improvement is noticeable. | 
Re-rolled steel bars are fairly active, but here again 
the prices obtainable are barely remunerative, consider- | 
ing the advance in prices of raw materials. Re-rolled 
steel bars are quoted £8 per ton home and about £7 15s. 
per ton export delivery. 


Pig Iron Unprofitable. 


While it is said that business in pig iron has 
improved a shade, reports also announce the closing 
down and dismantling of furnaces, owing to the impossi- 
bility of making production a paying business. At a 
meeting last week of the company owning the Carnbroe 
Works, it was stated that, allowing for reduction in rail- 
way rates, the best price obtainable showed a loss of about 
4s. per ton. 


Exports and Imports. 


Imports at Glasgow Harbour during the past 
week included 9800 tons of iron ore and 3200 tons of steel 
and iron from the Continent. Exports included 7100 tons 
of steel and iron and 831 tons of pig iron. 


Coal. 


_ There is a distinctly easier tendency in the coal 
trade in all districts, owing to unusually mild weather 
conditions, and the absence of export business. Forei 


demands are curtailed to a minimum, and business is 
confined to very small lots for immediate shipment. 
Practically nothing in the nature of forward transactions 
is being done, as buyers abroad are evidently quite deter- 





| three steamers waiting for a berth. 


| ls. per ton below the existing quotations. 


It will, therefore, be 
seen that quite a large number of vessels got away with 
their cargoes before the holidays, and as comparatively 
few steamers arrived during the vacation, the result was 
that on Tuesday morning there were eleven idle tipping 
appliances with only five steamers waiting to load. Tipping 
operations were restarted at the docks on Tuesday morn- 


| ing, but the men knocked off at noon, while so far as the 


collieries were concerned, there was no work until the 
night men went in on Tuesday. Business on the market 
in the early part of this week was at a standstill, and in 
the circumstances prices are nominal, though salesmen 
are firmly adhering to recent quotations for any coals that 
they may have to spare for prompt shipment. 


Coals for Canada. 


Addressing the members of the Cardiff Publicity 
Club last week, Mr. G. D. Gerahty—Director of the 
Canadian Government Trade Publicity in Great Britain— 
said that something like half a million tons of Welsh anthra- 


| cite coal were shipped to Canada every year, and that 
| tonnage was bound to increase by leaps and bounds, for 


the people of the Dominion wanted the Welsh coal, which 
had such a high calorific value and so little ash. An 
authority on the question had given it as his opinion that 
in three or four years’ time the export tonnage would be 
well into seven and possibly eight figures. 


Steel and Tin-plates. 


Business has been fairly active of late in steel 
bars at the new figure of £6 6s. 3d. per ton delivered, and 
it is reported that the price may go to £6 10s. per ton, 
which compares with £6 at the beginning of last month. 
The recent advance in the price of bars has put more life 


| into the market for tin-plates, and there has been good 


buying of tin-plates at prices from 18s. 3d. to 18s. 6d., 
while some manufacturers who have sold plates for ship- 
ment up to the end of the year are quoting 18s. 9d. basis. 


Current Business. 


The tone of the steam coal market is fairly firm 
for prompt supplies, though business is negligible at the 
moment. The inquiry from abroad is on a moderately 
good scale, and there is a prospect that the demands for 
foreign coaling stations will be well maintained, as reports 
are that stocks all round are on a comparatively low level. 
Some of the leading collieries are well sold right up to 
Whitsuntide, but with others the position is not so strong, 
and it is not surprising to find that some salesmen are 
prepared to enter business ahead on the basis of about 
Shipments 
from this district last week were just under 440,000 tons, 
which was less by almost 100,000 tons than in the previous 


week. This was not unexpected, as there was one day’s | 


less work at the docks, and it can scarcely be likely that 
the total for this week will show any better result, owing 
to the holidays. 








LAUNCHES AND TRIAL TRIPS. 


LAWRENDOC, steamship ; built by Swan, Hunter and Wigham 
Richardson, Ltd.; to the order of Paterson Steamships, Ltd., 
Fort William, Ontario, Canada; dimensions, 263it. long. 
Engines, triple-expansion, pressure 180 lb. per square inch ; 
constructed by the builders ; launch, March 16th. 


SotsTEN, motor-driven oil tanker; built by Barclay, Curle 
and Co., Ltd.; to the order of Tonsberg Tank A/S, Norway ; 
dimensions, 400ft. by 52ft. 6in. by 30ft. 6in.; to carry 7800 
tons. Engines, Barclay Curle-Doxford opposed piston airless 
injection oil engine type of 2000 B.H.P.; constructed by the 
builders; launch, March 16th. 

Rest, passenger and cargo steamer ; built by Netherland 
Shipbuilding Company, to the order of Koninklijke Paketvaart 
Maatschappij; dimensions, 290ft. by 43ft. by 2lft. 3in.; to 
carry 2450 tons. Engines, oil engine; constructed by Werk- 
spoor; trial trip, March 21st. 





Prescopoc, steamship ; built by Swan, Hunter and Wigham 


Richardson, Ltd., to the order of Paterson Steamships, Ltd., 
Fort William, Ontario, Canada; dimensions, 263ft. long; to 
carry cargo. Engines, triple-expansion, pressure 180 1b. per 


launch, March 25th. 


ALconquins, single-deck screw steamer; built by Barclay, 
Curle and Co., Ltd., to the order of Messrs. Boland and Scott 
Misener ; dimensions, 259ft. by 43ft. 2in. by 20ft.; to carry 
2585 tons. Engines, triple-expansion, pressure 1801b. per 
square inch ; constructed by the builders ; launch, March 26th. 


CINGALESE Prince, twin-screw motor vessel; built by 
Blythswood Shipbuilding Company, Ltd., to the order of Rio 
Cape Line, Ltd.; dimensions, 460ft. by 60ft. by 42}ft.; to carry 
passengers and cargo. Engines, two sets of the Doxford opposed 
ror type; constructed by Richardsons, Westgarth and Co. 

Ad.; launch, March 26th. 


square inch ; constructed by the builders : 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue AUTOMOBILE AssOCIATION has opened an office in Paris 
for the benefit of members touring on the Continent. The 
address is 20 bis, Rue Lafayette, Paris; telegraphic address, 
Fanum 22 Paris; telephones, Provence 57-62, 57-63. 

Tue RoruernaM Force axnp Roniine Minus Co., Litd., asks 
us to announce that the address of its London office has been 
changed from No. 118 to No. 110, Cannon-street, E.C, 4. Tele- 
[~~~ Mansion House, 6642; telegrams, Rothaforge, Phone 

andon. 

Tuomas Suiru AND Sons (Rodley), Ltd., of Rodley, Leeds, 
ask us to announce that they have appointed Mr. Theodore 
Peart, consulting engineer, Rochester Chambers, 26, Colling- 
wood-street, Newcastle-on-Tyne, as their representative for 
the North-Eastern district of England. 


Sin James Devonsuire, K.B.E., having reached the retiring 
age, bas resigned the position of chairman and managing 
director of the North Metropolitan Electric Power Supply Com- 

ny, but retains his seat on the board of directors. The Right 
i Lord Ashfield has been appointed chairman of the com 
pany and Sir James Devonshire deputy chairman. 


Mavor anp Covunson, Ltd., of Glasgow, ask us to announce 
that they have decided to set up an organisation to deal on the 
spot with their business in South Africa. In consequence, they 
have formed a British subsidiary company-—-Mavor and Coulson 
(South Africa), Ltd.—which is owned by the parent company 
and which will be registered in South Africa for trading there. 
Its headquarters will be at Johannesburg, and an arrangement 
has been made whereby it will work in close co-operation with 
the Consolidated Pneumatic Tool Company, ltd. which has 
an establishment there. 








CONTRACTS. 


British Furnaces, Ltd., of Chesterfield, has recently received 
through Pauling and Co., Ltd,, an order from the Benguella 
Railway, Africa, for five oil-fired furnaces for various purposes. 





| ‘Tue Generar Exvectric Company, Ltd., has received from the 
| Department of Local Government and Public Health, Dublin, 
| the order for six months’ supplies of Osram metal filament, gas 
| filled and vacuum lamps, and also for Robertson carbon lamps 


Tue Generar Exvectrric Company, Ltd., has received an 
order for three automatic telephone exchanges for the Bir 
mingham area—Northern, Victoria, and Harborne—and also 
for a tandem exchange. The initial equipment to be provided 
on the automatic exchenges is for a total of 9700 lines, the 
ultimate capacity being 20,200. The tandem exchange is to 
provide for routing all junction traffic in the area, and to be 
equipped with keysender positions for use during the change 
vver. 

Unitep Water Sorrenens, Ltd., of Aldwych House, London, 
W.C. 2, has received the following orders for water-softening 
plant :—{a) For the Government of Bahamas—-Permutit, 
30,000 gallons per day ; (b) for the Warrambool Woollen Mills, 
Australia—Permutit, 120,000 gallons per day ; (c) for the York 
street Flax Mills, Belfast—Permutit, 216,000 gallons per day; 
(d) from Miles Sykes, Ltd., Northallerton—Lassen-Hjort, 
48,000 gallons per day ; (¢) from A. H. Tucker, Ltd., Frome 
Lassen-Hjort, 144,000 gallons per day; (/f) from Southall 
Brothers and Barclay, Ltd.—Permutit, 120,000 gallons per 
day ; and (g) from the English Margarine Works, Ltd., Liver 
pool— Permutit, 36,000 gallons per day. 


Tux British Tuomsox-Hovston Company, Ltd., of Rugby 
has received from the Municipal Council of Rotterdam, Holland, 
an order for 25,000-volt three-phase 50-cycle switchgear required 
in connection with the new power station three miles nearer 
the mouth of the Maas than the existing Schiehaven Power 
Station. The order includes 39 B.T.H. isolated phase equip- 
ments incorporating oil-circuit breakers, and having an inter- 
rupting capacity of 1,500,000 kVA. The ultimate capacity of 
the station is to be 252,000 kW, and the switchgear will be so 
arranged that the equipment for each phase is housed in an 
entirely separate gas-proof building. The order was obtained 
in the face of severe competition, especially from continental 
manufacturers. The same company has also received an order 
from the Metropolitan Electric Tramways Company, Ltd., for 
| 140 type B.T-H. 509 lightweight traction motors. 


Ricuarp Garrett anv Sons, Ltd., Leiston, have received 
orders for their rigid six-wheeled steam wagons, some with flat 
| platform bodies and others with three-way tipping bodies, from 
| the following :—British Quarrying Company, Ltd. (six); 

Gloucestershire County Council (two); Red Triangle Cement 
Company; Marley Tile Company, Ltd., Harrietsham ; Kinder 
Brothers, Blackburn ; the Wickwar Quarries, Ltd., Gloucester- 
shire ; H. J. Arthrell and Sons, Ltd., Strood, Kent ; C. Tucker 
| and Son, Compton Martin, Somerset ; Joseph Coles and Son, 
Ltd., West Town, Bristol; and the High Brooms Brick and 
| Tile Company, Ltd., Tunbridge Wells, Kent. The same firm 
| has also received orders for standard four-wheeled wagons 
| from Central Haulage and Motor Company, Leeds; C. W. 
| Lambert, Horsmonden, Kent; the Choughs Engineering Com 
i 

| 





pany, Ltd., Yeovil; Granville Transport Company, Ltd., 
Leeds ; and F. W. Barker, Norfolk. 








4 Sare Too. Curest.—The annoyance caused by having to 
search round a large engineering workshop for tools which have 
been ‘ won ” from their proper owners is familiar to all who have 
“* been through the shops,”’ and from time immemorial all kinds 
of arrangements have been made by mechanics to safeguard 
their tools, but few have been completely effective. The Chat- 
wood Safe Company, Ltd., of Shrewsbury, seems, however, to 
have come to the rescue with a workshop stand and tool cabinet, 
made of steel and fastened with a really good lock. It is 3ft. 3in. 
high overall by 15in. by 19in., and has a cupboard about 18in. 
deep made of No. 12 gauge steel plate. The door of this cup- 
board is secured by a six-lever lock of good quality and none of 
the keys in any one set will open another lock, except one master 
key, which is intended to be held by some responsible official 
The frame of the cabinet is made of 1}in. by Ijin. by }in. angles 
and it appears to us that it should defeat the usual pilferer. 
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(e) Delivered Birmingham. 








TRON ORE. 
N.W. Coast— 
(1) Native oa al Vis : 'e 18/6 to 19/- 
(1) Spanish 21/- 
(1) N. African 21/- 
N.E. Coast— 
Native .. — ae ; 18/- to 21/- 
Foreign (c.i. t. ) 23/- 
PIG IRON. 
Home Export 
£ad £ ad 
2) Scortanp— 
Hematite a Swe. 
No. 1 Foundry 315 0. 
No. 3 Foundry : 312 6. 
N.E. Coast— 
Hematite Mixed Nos. . 314 314 0 
No. 1 314 6 314 6 
Cleveland— 
No. 1 ‘ 39 6. 39 6 
Silicious Iron . $9. ¢@. 3.9 6 
No. 3 G.M.B. . 37 0 37 0 
No. ¢ Foundry 3.6 «0 3.6 «0 
No, 4 Forge 35 6. 3.5 6 
Mottled 360. 365 «(60 
White 3.5 0 3056«¢08 
MipLtanps— 
(3) Stafis.— (Delivered to Station) 
All-mine (Cold Blast) .. _ a an — 
North Staffs. Forge .. 311 0.. - 
* * Foundry Sm @-.. 
(3) Northampton— 
Foundry No. 3 ‘ 3.9 0... 
Forge ae ae ow om Se. Os 
(1) Derbyshire— 
No. 3 Foundry 312 6. _ 
RR a ‘ 
(3) Lincolnshire— 
No. 3 Foundry ; es hh 
No. 4 Forge . 36060 
Basic ase S 2 Bu 
(4) N.W. Coast— 
N. Lancs. and Cum— 
(4 3 6(e) 
Hematite Mixed Nos. .. (4 7 0 (6) 
{410 O(c) " 
MANUFACTURED IRON. 
Home. Export. 
£ s. d. £ s. d. 
ScoTLanD— 
Crown Bars .. . Da @ 915 0 
Best ie ‘ —_ aan 
N.E. Coast— 
Iron Rivets awe 0. _ 
Common Bars ~~ a Os 
Best Bars . - 1015 0. _ 
Double Best Bess . cs 628. - 
Treble Best Bars . - 1118 0 — 
Lancs.— 
Crown Bars .. . - 1010 0. — 
Second Quality Bars > 2. ee — 
Hoops at |. - 
5. Yorxs.— 
Crown Bars —e 1010 O.. -- 
Best Bars ; - 1110 ©0.. — 
Hoops .. . » we Me os — 
MipLanps— 
Crown Bars .. .. 9 7 6told O O 
Marked Bars (Staffs. ) «are os 
Nut and Bolt Bars -. 812 6to 817 6 
Gas Tube Strip .. .. 1015 0. - 
STEEL. (d) 
(6) Home. (7) Export. 
£ se. d. £ s. d. 
(5) ScorLanp— 
Boiler Plates... .. .. W110 0 10 10 0 
Ship Plates, jin.andup 8 7 6.. 712 6 
Sections .... « Coe @ ee 73 6 
Steel Sheets, jin. .. .. 815 0 812 6 
Sheets (Gal. Cor. 24B.G.) 13 10 0 13 12 6to13 15 0 
(1) Delivered. (2) Net Makers’ Works. 








STEEL (continued). 


NON-FERROUS METALS. 


SwanszEa— 


Tin-plates, I.C., 20 by 14 


” 6 p.c. to 8 p.c. 
8 p.c. to 10 p.c. 
Specially refined . . 
Max. 2 p.c. carbon 
» 1 p.c. carbon 


Home. Export. 
N.E. Coast— Ead tae £ s. d. 
Ship Plates 7 +. 
Angles .. 72 ¢.. 
Boiler Plates 1215 0. 
Joists ‘ fe 
Heavy Rails . 810 0 
Fish-plates 12 0 0. _ 
Channels 0 56 O. £9 to £9 5 
Hard Billets 715 0 - 
Soft Billets 615 0. 
N.W. Coast— 
Barrow— 
Heavy Rails .. 800. o* 
Light Rails 8 5 Oto 810 0 
Billets 615 Oto 910 06 
MANCHESTER— 
Bars (Round) ow &%. 
» (Small Round) 810 Oto 812 6 — 
Hoops (Baling) .. 10 0 0 9 15 
” (Soft Steel) = ©. - 815 0 
Plates Sa. oe. on . 812 6to 817 
» (Lanes. Boiler) .. 912 6to 917 6 
SHEFFIELD— 
Siemens Acid Billets 815 0 tod 0 6 
Hard Basic pay 7 ae 
Intermediate Basic 7 5 Ot 715 0 
Soft Basic 7 oe 8. 
Hoops .. 910 0 
Soft Wire Rods 712 6. 
MIpLanps— 
Small Rolled Bars .« © 2 O82 BS 
Billets and Sheet Bars... 6 5 Oto 610 0 
Sheets (20 W.G.) .. .. 1110 Otol2 O 0 
Galv. Sheets, f.o.b. — 13 7 6to13 10 0 
Maa ae ide 717 6. 
Joists ware . +2. D.. 
Tees ie: 4d ae” ce Ge ee 
Bridge and Tank Plates 8 12 6 
Boiler Plates .. OW ¢. 


Block Tin (cash) ° 219 10 0 
ee » (three wanted 220 17 6 
Copper (cash)... .. .. 95 17 6 
»” (three months). . os 1 3 
Spanish Lead (cash) 2613 9 
” » (three months) 2615 0 
Spelter (cash)... .. .. 2713 9 
- (three months). . 2711 3 
MaNCHESTER— 
Copper, Best Selected Ingots 102 10 0 
» Electrolytic 110 0 0 
* Strong Sheets .. 138 0 0 
a Tubes (Basis Price), Ib. . 0 1 6} 
Brass Tubes (Basis Price), Ib 0 1 33 
» Condenser, Ib. ea 0 1 5 
Lead, English 285 0 
» Foreign 26 17 6 
Spelter 27 12 6 
Aluminium (per ton—raw ingot) - £95 
FERRO ALLOYS. 
Tungsten Metal Powder 2/3 per Ib. 
Ferro Tungsten 2/- per Ib. 


Ferro Chrome, 4 p.c. to 6 p.c. carbon .. 
. £22t0 £23 T/- 
. 9200 6 


- £38 


0-70 p.c. carbon. . 


carbon free .. 


Metallic Chromium i ee 
Ferro Manganese (per ton) .. 


Silicon, 45 p.c. to 50 p.c. 
»  T5p.c. 
Vanadium 


Molybdenum on 
Titanium (carbon feue) 


Nickel (per ton) 
Ferro-Cobalt .. 


. £13 16 Ofor home 


- £19 0 Oscale 6/- per 


(3) f.0.t. Makers’ Works, approximate. 
(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/— extra delivered England. 
coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.0.b. for export. 


00 12; 

- 40 0 0 15- 

£45 0 0 17/- 
1/— per Ib. 
2/7 per lb. 


- £12 0 0 scale 5/— per 


18/3 to 18/9 


Per Ton. Per Unit. 
£23 17 6 7/6 


£13 10 0 for export 
unit 


unit 
13/9 per Ib. 
3/8 per Ib. 
1 /— per Ib. 
£170 to £175 
9/6 per lb. 


Current Prices for Metals and Fuels. 


FUELS. 


SCOTLAND. 
(Prices not stable.) 
LaNaRKsHIRE— 
(f.0.b. ee 
* Ell. 
Splint 
Trebles 
Doubles 
= Singles 
AYRSHIRE— 
(f.0.b. Ports}—Steam 
% oe Jewel 
% ve Trebles 
Firesairse— 
f.o.b. Methil or Burnt 
island—Steam 
Screened — 
Trebles 
Doubles .. 
Singles 
Loratans— 

(f.0.b. Leith)}—Best Steam 
Secondary Steam . 
Trebles ... 

Doubles 
Singles 


ENGLAND. 
(8) N.W. Coast— 


NORTHUMBERLAND- 
Best Steams 
Second Steams 
Steam Smalls 
Unscreened 
Household 
Duraam— 
Best Gas 
Second 
Household ‘ 
Foundry Coke ; 
SHerrigLp— Inland. 
Best Hand-picked Branch .. 27/-— to 28/6 
Derbyshire Best Bright House 23/6 to 25/- 


Best House Coal .. . 21/— to 22/- 

Screened House Coal 18/— to 19/- 
” » Nuts 17/- to 19/- 

Yorkshire Hards . 15/6 to 16/6 

Derbyshire Hards . 15/6 to 16/6 

Rough Slacks 8/6to 9/6 

Nutty Slacks .. 6/-to 7/- 

Smalls .. ; . B8/6to 4/- 

Blast-furnace Coke (Inland) 14/6 at ovens 

Furnace and Foundry Coke (Export), f.o.b. 

CaRpirr— (9) SOUTH WALES. 
Steam Coals : 

Best Smokeless Large .. 

Second Smokeless Large 

Best Dry Large .. 

Ordinary Dry Large. 

Best Black Vein Large 

Western Valley Large .. 


Best Eastern Valley Large . 
Ordinary Eastern Valley Large 
Best Steam Smalls on 
Ordinary Smalls 
Washed Nuts 
No. 3 Rhondda Large 

” * Smalls 
No. 2 » Large . 

” ” Through 

Smalls . 

Foundry Coke (export). 
Furnace Coke (export) 
Patent Fuel 
Pitwood (ex ship) .. 
SwanszEa— 
Anthracite Coals : 

Best Big Vein sid 

Seconds .. 

Red Vein. 

Machine- mats Cobbles 

Nuts. . 

Beans 

ae 

Breaker Duff 

Rubbly Culm 
Steam Coals : 

Large .. 

Seconds .. 

Smalis ... 

Cargo Through 








(4) Delivered Sheffield. 
(7) Export Prices—f.0.b. Glasgow. 


Export 
15/6 
17/6 

18/— to 18/6 
16/- 
15/3 
13/9 


16/6 
17/6 
16/- 


13/6 to 15/- 
19/6 
15/9 
15/- 
13/6 


15/- 
15/- 
15/9 
14/9 
13/- 


23/- 
39/6 to 52/- 
23/6 to 24/- 


16/6 to 17/- 
15/6 to 16);- 
10/6 to 11/- 
14/- to 14/6 
21/— to 27;- 


15/6 
15/- 
21/- to 27/- 
22/6 to 25/- 


20/6 to 22/6 


21/6 to 22/ 
21/- to 21/3 
21/- to 21/6 
20/- to 21/- 
20/6 to 21/- 
20/3 to 20/6 
19/6 to 20/- 
19/- to 19/6 
14/9 to 15/6 
13/- to 14/6 
20/- to 25/- 
21/- to 22/- 
15/- to 16/— 
18/6 to 19/- 
17/- to 18/- 
13/6 to 14/- 
27/- to 37/- 
19/- to 21/- 
20/6 to 21/6 
27/6 to 27/9 


33/- to 36/- 
25/— to 29/- 
24/— to 27/- 
40/— to 43/6 
40/— to 44/- 
23/6 to 25/6 
16/6 to 17/6 

9/6 to 10/- 
11/- to 11/6 


18/- to 19% 
17/- to 18/- 
11/= to 13/- 
15/9 to 16/9 


(5) Glasgow, Lanarkshire and Ayrshire. 

(8) Except where otherwise indicated, 
(9) Per ton f.0.b. (@) Delivered Glasgow. (6) Delivered Sheffield. 
(d) Rebate 12/6 joists and 10/- all other materials if home consumers confine purchases soiely to British products. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
The Industrial Future. 


THE activity which is observable in most branches 
of the engineering industries at a time when there is a 
continuous regression of exports is an anomaly that can 
only be explained by the number of public works of all 
kinds that have been put in hand, as well as by the execu- 
tion of an ambitious building programme. With the help 
of material supplied by Germany on account of repara- 
tions, this country is creating new inland waterways, 
improving the equipment of ports, laying down hydro- 
electric plants, and, in a general way, increasing its 
economic resources so that eventually it will possess cheaper 
motive power, greater productive capacity and better 
facilities for dealing with traffic, whereby it is hoped to 
divert a much greater share of international traffic through 
France. The programme is so vast that its execution will 
occupy many years, and although it is rendered possible 
by German reparations, to carry it out requires capital 
far in excess of what is likely to be available for a long 
time to come. Much of this work is already being done, 
and is largely responsible for the industrial activity, and 
as efforts are now being made to put the scheme on a 
definite financial basis, it is probable that public works 
will continue to form the groundwork of engineering 
prosperity. The Colonies, too, are providing a good deal 
of employment, and in view of the projects in hand for 
opening up African territories, it is certain that they will 
produce an increasing amount of business in the future. So 
long as all these undertakings are in course of execution, 





manufacturers are assured of employment, but when they | 


are finished makers are likely to be confronted with a 
difficult problem. It may be that, by then, with 
improved transport facilities and cheaper motive power—if 
the electrification programme fulfils all that is claimed 
for it—manufacturers may be in a better position to 
compete for foreign business 


Canalisation of the Rhone. 


The great work of canalising the Rhone so as to 
permit of 600-ton barges navigating between Central 
Europe and Marseilles, has been held up for years past 
by the difficulty of providing for the enormous cost. More- 
over, the undertaking cannot be put in hand until an 
arrangement is come to with Switzerland for raising the 
level of the Lake of Geneva. So far, there has been opposi- 


tion in Switzerland to this scheme, but it is believed that | 
the objections will be overcome, especially as both coun- | 


tries would benefit from the carrying out of the enterprise. 
It will not only favour a considerable development of 
inland navigation, but will add appreciably to the hydro- 
electric resources of the country. It is now intended to 
take advantage of German reparations to put the work in 
hand shortly, and the technical committee is preparing an 
estimate of the cost of the undertaking at present monetary 
values, and considering the best way of carrying it out. 


Postal Tubes. 


Apart from the pneumatic tubes for letters, which 
are indifferently successful here, there are no facilities in 
Paris for the rapid collection and distribution of mails, 
and as the road traffic becomes increasingly unmanageable, 
various schemes have been investigated for carrying the 
mails underground. Over a great part of the city deep 
tunnels cannot be constructed, and near the surface there 
are 80 many tunnels for mains and for the Metropolitan 
Railway that it is difficult to make others for the postal 
service. It is therefore proposed to make use, as far as 
possible, of the existing tunnels by equipping them with 
an overhead rail, from which will be suspended a trolley 
car, similar in principle to that of the overhead nger 
line which was to have been constructed between Paris 
and Saint-Denis. An advantage claimed for the overhead 
trolley car is the very high speed that can be attained. 
For the postal service it is stated that the light electric 
cars, automatically controlled, will travel at something 
like 120 miles an hour. While the existing tunnels may be 
used for the purpose, it is proposed to construct special 
rectangular concrete tunnels wherever possible, and one 
will probably be made to Le Bourget for conveying the 
air mails for, and from, London. The scheme now under 
consideration by the Post Office Department also provides 
eventually for an extension of the underground service to 
a radius of 60 miles from Paris. 


The Coal Industry. 


The report presented by Monsieur de Peyerimhoff 
on behalf of the Comité Central des Houilléres de France, 
upon the state of the colliery industry in 1928, implies 
that coalowners and miners suffered less than those of 
other countries. The net output for the year was 
32,429,468 tons, or 418,000 tons less than in 1927, thereby 
showing that the continued progress of the previous six 
years had been arrested, but there was only a small decline 
in miners’ wages, which were an average of 38f. a day and 
41f. for hewers. An increase in individual output to 650 
kilos. a day was due largely to a reorganisation of the 
collieries and to the employment of coal-cutting machines. 
Notwithstanding this mechanical equipment, the indi- 
vidual production was still 40 per cent. less than that of 
British miners and 45 per cent. below that of Westphalian 
miners, who employed machinery to the same extent as 
in France. For every ton of coal available for sale there 
were paid 50f. in wages, 17-65f. for charges and expenditure 
arising out of social legislation, 9-25f. for taxes, and 7-45f. 
for dividends to shareholders. The charges will be still 
heavier if the Bill for increasing the tax on coal produc- 
tion in order to provide additional funds for the new 
seale of miners’ pensions, which has passed through the 
Chamber of Deputies, is approved by the Senate. The 
same tax will be imposed on imported coal. The report 
suggests that the State is exacting a particularly heavy 
tribute from the colliery industry, which can only support 
it by reason of the economies effected by coalowners. A 
limit has obviously been reached and additional burdens 
will give a precarious outlook to the industry. 














British Patent Specifications. 


When an é te ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 


at 





| 


| 
| 





Copies of Specifications may be obtained at the Patent Offce | 


Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C. 
at ls, each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


TRANSFORMERS AND CONVERTERS. 


288,606. April 4th, 1928.—IMPROVEMENTS IN OR RELATING TO 
CURRENT TRANSFORMERS, International General Electric 
Company, Incorporated, of 120, Broadway, New York. 


United States. 

Current transformers for measuring the sum of several currents 
work with satisfactory accuracy when the primary conductors 
are very close together compared with their distance from the 
secondary winding. This condition is fulfilled if the primary 
conductors are stranded together to form a single conductor. 
If the primary conductors, however, lie further apart, as, for 
instance, is the case when the bus-bars of different phases are 
enclosed within a common core, it is possible that a portion of 
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306,707. February 23rd, 1928.—-E.ecrricar Inpuction Fur. 
waces, Neville Ryland Davis, of 11, Darley-road, Seymour 
grove, Manchester, and Metropolitan-Vickers Electrical 
Company, Ltd., of 4, Central-buildings, in the City of West 
minster. 

It has been found in practice that, owing to variations in the 
»yhysical properties of the body being heated in an induction 
seen with change of temperature, the effective inductance 
of the furnace coil changes iestne the progress of heating the 
body. According to this invention the furnace coil is provided 
with taps, to any one of which connection can be made as desired 
and the amount of furnace coil connected in circuit is varied 
during the progressive heating of a body within the furnace so 


| that the effective inductance of the furnace coil is maintained 


| substantially constant. 


| used if the voltage is allowed to vary 


7 R . | 
the secondary winding will be unduly influenced by a primary 


conductor in its proximity to the exclusion of the effect from 
the other conductors. The object of this invention is to over- 
come the trouble, and a transformer constructed in accordance 
with the invention is shown in the drawing. A designates the 
three bus-bars of a three-phase plant, B the common iron core 
surrounding them, the secondary winding of which is not shown, 
C is a line of force linked to one primary conductor only, the 
development of which is prevented by the sheet iron mantle D. 


This mantle carries, on the inside, a coating E consisting of sheet | 


copper. The sheet metal mantle should advantageously be made 
broader than the iron core.—February 21st, 1929 


TRANSMISSION OF POWER. 


306,742. March 30th, 1928.—Suspension Insuvators, F. A. 
Hill and Doulton and Co., Ltd., Royal Doulton Potteries, 
Lambeth. 

The insulators are porcelain dises provided with the usual 

annular ribs AA. To the upper boss there is cemented a 
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galvanised malleable iron cap B, and in the interior recess there | 


is cemented a corresponding bush C. 


A split ring E is 
ment of the stem from the bush.-—-February 28th. 1929. 


FURNACES. 


299,718. September 12th, 1927.—ConveyiIne 
Coat, Trent Process Corporation, 52, Broadway, New York. 
The inventors claim that if pulverised coal is heated to such 

a temperature that it just evolves gas it behaves more like a 
liquid than a solid. As a consequence the coal can be more 
readily delivered by means of a pump and piping than is possible 
if it is cold. It is recommended that the coal should be ground 
to pass a mesh of 100 per inch, or finer, and that it should be 
heated to a temperature of 200 deg. Cent. The coal is heated 
in a receptacle before being delivered to the pump and is kept 
warm by steam jackets round the piping.—F ary 12th, 1929. 


The cap has a stem D | 
with tooth-like projections for engaging recesses in the bush. | 
provided to prevent the accidental disengage- | 


PULVERISED | 





jat K. 


The furnace coil is indicated at A and 


has end terminals B, C and a tapping conductor D. The tapping 
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conductor and end terminal © are connected respectively to 
contacts FE, F of a multi-contact switch with a movable contact 
G adapted to be engaged with either of the contacts FE and F 
The movable contact is connected to one terminal of a condenser 
H, the other terminal of which is connected to the other end 
terminal B of the coil A. The terminals of the condenser are 
connected to a source of alternating-current supply indicated 
It will be observed that by operation of the movable 
contact G the condenser H may be connected in parallel with 
either the whole of the furnace coil or with only the portion of 
it included between the end terminal B and the tapping con 
ductor E. The movable conductor G may be manually operated 
or may be operated by a relay connected in the circuit responsive 
to the magnitude of the reactive component of current therein 
if the voltage is constant or a relay responsive to the power factor 
therein, that is to say, a wattless kilovolt-ampére relay may be 
February 28th, 1929 


MACHINE TOOLS AND SHOP APPLIANCES. 


306,291. March Ist, 1928.—Se.r-centrine Caucks ror WHEEL 
Axes, F. W. Reed, The Grange, South Reddish, Stock 
port ; and Craven Brothers (Manchester), Ltd., Reddish. 

This chuck is of the pneumatically operated type. It 


is 


provided with three jaws, one of which is shown at A. The jaws 
are normally held open by springs B and are gripped on to the 
wedges 


work by the sliding D. These wedges, it will be 
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noticed, have a compound angle, so that a quick action is pro- 
vided at the start of the stroke, followed by a powerful gripping 
force. The wedges are worked by pneumatic cylinders E through 


| the crosshead F. The piston-rods extend upwardly so that the 


effective area for opening the chuck is greater than that for 
closing it, and consequently there is no fear of its jamming. 
The gear ring for driving the chuck is shown at G.—February 
21st, 1929. 
306,343. May 18th, 1928.—Poumr Orers, 
65, New-street, Birmingham. 

This is a little oiler for use within the palm of the hand and is 
of the pumping type. The pump comprises a fixed piston A 
and a movable cylinder B. The delivery ball valve C is held 


A. E. Westwood, 
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on its seating by the spring D, but the suction valve is free. 
The cylinder is returned to the bottom of its stroke by the spri 
E, which bears on a perforated plate F. The pump is operat 
by the trigger-like lever G, which embraces the spout. The hole 
for the passage of the spout is of such dimensions that it forms 
the fulerum for the lever.—February 21st, 1929. 
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MISCELLANEOUS. 


288,518. April 10th, 1928,—ELecTricaL ConpENsERs, Tele- 
funken Gesellschaft fiir drahtlose Telegraphie m.b.H., of 12, 
Hallesches Ufer, Berlin, Germany. 

The condensers hitherto used for high-frequency bridging of 
separate positions in high-ten- 
sion lines or for the purpose 
of coupling up high-frequency 
apparatus have been made of 
paper and are of very large 
dimensions and _ considerable 
weight. The object of this 
invention is to provide a con- 
denser which is considerably 
lighter and more economical 
than those already known. A 
is a hollow porcelain member 
which is preferably of circular 
section, and has a coating B 
on its inner surface and a 
metal coating C applied to the 
outside. The internal coating 
eonnected through a con- 
ductor D with the top attach- 
ment member E, and the outer 
coating through a conductor F 
with the attachment G. The 
hollow porcelain member is 
tapered towards the top, and 
the tapered portion is provided 
externally with ribs H, in 
order to obtain a high voltage 
security. The shape of the 
condenser can, of course, be 
varied so as to meet the pur- 
pose for which it is to be used 
at any time. The important 
feature for the usefulness of a 
condenser of this t is its dis- 
ruptive strength. In order to 
attain this, it is preferable to use moulded porcelain instead of 
cast porcelain, as air bubbles in the dielectric are then avoided. 
—February 14th, 1929. 


306,310. March 31st, 1928.—Gas Houpers, EF. C. 
57, Lincoln's Inn-fields, London, W.C. 2. 

This sealing device for telescopic gas holders takes the form 

of a bunch of sheets of felt, which are supported by a flange A 
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nd dip into a trough B filled with oil or some other sealing 

liquid. The bunch is held together by a cover plate C and is 

pressed up against the wall of the holder by the counterweight D. 

February 21st, 1929, 

295.710. July 20th, 1928.—CaTHODE 
tay Oscrurocrapas, Dr. Walter 
togowski, of No. 2, Willner- 
strasse, Aachen, Germany; and 
Dr. Eugen Flegler. of the same | | 
addres~ 

The object of this invention 
provide an oscillograph in which the 

whole intensity of radiation can be 

utilised for recording or visualising | 

the phenomena. A is the cathode, B | 

the anode, C the diaphragm, and D a 

fluorescent screen. Arranged between 

the eathode and the diaphragm is 
the first concentrating coil E, the 
eurrent of which chosen so that | 
the cathode rays are concentrated || 
immediately in the hole F of the 
diaphragm. As the cathode rays 

alter passing through the diaphragm | 

hole diverge again there is arranged | | 

between the diaphragm and the | 
fluorescent sereen another concen- | 
trating coil G which concentrates 

the cathode rays a second time in f | 

| 


im to j 


8 


6 


uch a manner that a sharp spot or 
trace of light produced on the 

sereen, which may, of course, be 

replaced by a photographic plate or 
film on which to record the 
phenomena.—February 21st, 1929. 


291,058. May 24th, 1928.—IMPROVEMENTS IN AND RELATING 
To Inpuction VottTacEe Reoutators, The British Thomson- 
Houston Company, Ltd., of Crown House, Aldwych, London, 
W.C. 2. 

The stator of the induction regulator described in this specifica - 
tion comprises a hollow cylindrical magnetic core A with a 
winding B held in slots in its inner surface. The stator surrounds 
the rotor, which comprises a cylindrical magnetic core C with 
a winding D. The stator winding B is usually the secondary 
winding, being connected in series with one side of that circuit. 
Both rotor and stator may be immersed in a body of insulating 
oil in a casing. The rotor is mounted on a shaft E so that its 
position with respect to the stator may be adjusted to regulate 
the voltage induced in the stator winding and thus to raise or 
lower the voltage of the circuit to which the regulator is con- 
nected. The adjustment of the position of the rotor is accom- 
plished by a gear segment F driven by a worm on a shaft G, 
which may be driven by the motor H to which it is connected 
by a gear and pinion. The driving worm K is confined longi- 
tudinally by a ball bearing L at each end, each of these bearings 
being seated against a rigid support M. Between each bearing L 
and the adjacent end of the worm K there are springs so that 
the endwise thrust of the worm K is resiliently opposed by the 
springs. Each set of springs preferably includes both strong 
heavy springs N and lighter weaker springs O. The heavy 


springs N are stiff enough to provide a resilient cushion between 
each end of the worm K and its adjacent support M under all 
conditions and even when the torque of the rotor is at its maxi- 
mum value in either direction. ese springs N absorb vibra- 
tions of the rotor and prevent or reduce transmission of these 
vibrations to the fixed supports L. This elimination or reduction 
of vibration in the casing and in the supports for the moving 

rts is conducive to quietness of the regulator. When the 
conditions are such that the worm K is exerting a force through 
the gear segment F to displace the rotor against a magnetic 
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torque between the rotor and stator, the springs N at one end 
of the worm will be under compression, while those at the other 
end of the worm will be loose. The springs O, which are light 
and weak as compared with the springs N, are therefore inter- 
| posed between each end of the worm K and the adjacent bearing 
| L. These springs O are arranged to be always under compression 
| so as to press against the bearings and prevent noise and chatter- 
| ing in the bearings and between the worm and the gear segment 
F even when the bearings are relieved from the pressure of the 


| heavy springs N.—February 21st, 1929. 





306,344. May 29th, 1928.--ProTecTiveE ARRANGEMENT FOR 
Srrines Usep IN ASSOCIATION WITH ELECTRICA! 
Apparatus, Hermsdorf-Schomburg-Isolatoren G.m.b.H., 
of Hermsdorf, Thuringia, Germany. 

| The object of this invention is to prevent the undue heating 
| of springs incorporated in electrical lead-through insulators in 
order to produce compression of the insulator parts. These 


| 
| 
| 
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springs surround the lead-through pin or conductor more or 

less in the form of a tube, and by means of magnetic induction 
| the springs are liable to be heated. In accordance with the 
| example of the invention illustrated, the trouble is avoided by 
| providing @ short circulating loop A, which is connected to 

points on the lead-through pin B. The loop forms a short- 
circuit path which prevents the production of induced currents 
in the spring C.—February 21st, 1929 











Forthcoming Engagements. 





x, 5 ots, 





Secretaries of Institutions, , &c., desirous of having 
notices of meetings inserted in this col » Gre requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this o, on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TImE and 
PLACE at which the meeting is to be held should be clearly stated. 








TO-DAY. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Savoy-place, Vic- 
toria Embankment, London, W.C. 2. Meter and Instrument 
Section meeting. ‘‘ Some Technical Considerations concerning 
Power Factor in Relation to Tariffs,” by Mr. E. W. Hill. 7 p.m. 


SATURDAY, APRIL 6ra. 

INSTITUTION OF MUNICIPAL AND CounTY ENGINEERS: YORK- 
SHIRE District.—Town Hall, Leeds. Resumed discussion on the 
address by Mr. W. J. Hadfield on “ The Local Government Bill 
and the Municipal Engineer, with Particular Reference to the 
Compensation Clauses.” 2.30 p.m. 


MONDAY, APRIL 81x. 
Rattway Civs.—57, Fetter-lane, London, F.C. 4. 
“The Railway Museum, York.” 7.30 p.m. 
Society or Exorxeers.—-In the Apartments of the Geological 
Society, Burlington House, W. ‘‘ Notes on the Inspection of 


Paper. 





Public Works,” by Mr. G. H. Gardner. 6 p.m. 


Surveyors’ Instrrution.—12, Great George-street, West 
minster, London, 8.W.1. “The Education of a Young Sur. 
veyor,”’ by Mr. B. W. Adkin, 8 p.m. 


TUESDAY, APRIL 9ra, 


AssociaTiON oF Ligurip CHEMICAL Fire 
MANUPFACTURERS.—The Institution of Mech Z rs, 
Storey’s-gate, St. James’s Park, 8.W.1. Subject, “ Fire Pro- 
tection.”’ (1) A simple and effective form of organisation and 
staff a, for private fire protection; speaker, Mr. F. B. 
Willis. (2) The —— of hand fire extinguishers in the 
scheme of general fire protection; speaker, Mr. A. W. Cook. 
7 p.m, 


INsTITUTE OF MarRINe ENorNerers.—85-88, The Minories, 
Tower-hill, London, E.1. Joint lecture, ‘‘The Relative Merits 
of Pulverised Fuel and Mechanical Stoking and their Applica- 
tion for Marine Purposes,”’ by Mr. W. E. Woodeson, jun., for 
pulverised fuel, and Mr, J. S. Gander, for mechanical stoking. 
Discussion. 6.30 p.m. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—-At the Royal 
Society of Arts, John-street, Adelphi, W.C.2. “ Automatic 
Spark Advance,” by Messrs. H. 8S. Rowell and C. G. Williams. 
7.45 p.m. 

Institution or Crvi= Enainerers.—Great George-street, 
Westminster, 8.W.1. “The New Piccadilly Cireus Station,” 
by Mr. Harry Hall. 6 p.m. 


| InNstrrurion or ENGINEERS AND SHIPBUILDERS IN SCOTLAND. 

-39, Elmbank-crescent, Glasgow. ‘ Experiences with and 
| Investigations on Double-acting Airless-injection Diesel 
| Engines,” by Dr.-Ing. F. Sass. 7.30 p.m. 

INSTITUTION OF PETROLEUM TECHNOLOGISTs.—At the House 
of the Royal Society of Arts, John-street, Adelphi, W.C. 2. 
“The Oil and Gas Fields of Burma,” by Dr. L. Dudley Stamp. 
5.30 p.m. 


EXTINGUISHER 
ak — ter! 








WEDNESDAY, APRIL 10rs. 


In the Rooms of the Chemical Society, 
“Some Notes on 
6 p.m. 


INSTITUTE OF FUEL.- 
Burlington House, Piceadilly, London, W. 1. 
Waste Heat Recovery,” by Major William Gregson. 


INSTITUTION OF ELEcTRICAL ENGINEERS.—Savoy-place, Vic- 
toria Embankment, London, W.C. 2. Wireless Section meeting. 
“Short Waves,” by Mr. T. L. Eckersley. 6 p.m. 

INSTITUTION OF MINING AND MeETALLURGY.—Hotel Cecil 
(Victoria Hall). Annual dinner. 7.45 p.m. 

Royat Socrety or Arts,—John-street, Adelphi, London, 
W.C, 2. “Some Modern Aspects of Electrical Communication,” 
by Mr. G. H. Nash. 8 p.m. 

THURSDAY, APRIL liu. 

InstTITUTE OF MetTats: Lonpon Loca, Secrion.—In the 
Rooms of the Society of Motor Manufacturers and Traders, Ltd.. 
83, Pall Mall, 8.W. 1. Annual general meeting, followed by an 
open discussion on “ Hardness Testing,’ opened by Dr. G, A. 

ankins. 7.30 p.m. 

LystiTUTION oF Civ. ENotxerers: BreMimncram ano Dis- 
TRIct AssocIATION.—Annual general meeting. “‘The Recon- 
struction of Holt Fleet Bridge,’ by Mr. B. C. Hammond. -6 p.m. 

InstituTION OF Exectrrican Enoreers.—In the Lecture 
| Theatre of the Institution, Savoy-place, Victoria Embankment, 





| W.C, 2. “The Testing of Porcelain Insulators,” by Mr. B 
Goodlet. 6 p.m. 
FRIDAY, APRIL 12ra. 
INSTITUTION OF MuNIcIPAL AND County ENGINEERs.— 


West Midland district. Visit to the Stanton Ironworks, near 
Nottingham. 11.45 a.m. 
Nortu-East Coast InstrrutTion oF ENGINEERS AND Sarr 
BULLDERS.—Bolbec Hall, Newcastle-upon-Tyne. General meet- 
| ing. 6 p.m. 
| Roya Socrety or Arts: Inp1AN Section.—John-street, 
Adelphi, London, W.C. 2. “ Recent Electrical Developments in 
India,”’ by Mr. A. T. Cooper. 4.30 p.m. 


SATURDAY, APRIL 13ru. 


INSTITUTION OF MUNICIPAL AND County ENnoIneErs.—Joint 
meeting of the Yorkshire and North-Western Districts in the 
College of Technology, Room C10, Sackville-street, Man- 
chester. ‘‘ Local Government Bill, with particular reference to 
the Road Clauses,” by Mr. W. J. Hadfield. 2.30 p.m. 


MONDAY, APRIL 151s. 


InstiTUTION oF ELEecTricaL ENGIngeRs.—Savoy-place, Vic- 
toria Embankment, W.C. 2. Informal meeting. Discussion on 
** Power Supply and Railway Electrical Signalling,” to be opened 
by Mr. M. é. ‘Tweedie. 7 p.m. 


TUESDAY, APRIL 1lé6rn. 


or Practical ENGINEERING.— 


ll a.m. 


Crystat Patace ScHoor 
169th Award of Certificates. 


WEDNESDAY, APRIL Iirn. 


InsTITUTE oF MetTats: Swansea Locat Seotrion.—In the 
Thomas Café, High-street, Swansea. Annual general meeting. 
7 p.m. 

InsTITUTION oF CIVIL ENGINEERS.—Great Ceorge-street, 
Westminster, London, 8.W. 1. Informal meeting. Discussion, 
“* Problems Involved in the Design of Overhead Transmission 
Lines,” by Mr. E. T. Painton. 6 p.m. 


THURSDAY, APRIL 18ru. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Technical Insti- 
tute, Park-street, Guildford. ‘Central Lubrication of Chassis 
Bearings,” by Mr. H. W. Pitt. 7 p.m. 


FRIDAY, APRIL 197s. 


Puaysicat Socretry.—In the Imperial College of Science, 
Imperial Institute-road, South Kensington, 8S.W. 7. Fourteenth 
Guthrie Lecture, “‘ The Properties of the Elements under High 
Pressure,”’ by Professor P. W. Bridgman, of Harvard University. 
5 p.m. 


SATURDAY, APRIL 20rnH. 


InstituTION oF MuwnicipaAL AND County ENGINEERS.— 
Southern District meeting. At the Council House, Corn-street, 
Bristol. ‘‘ Description of the New Power Station, Portishead,’ 
by Mr. H. Farady Proctor. 10.30 a.m. 


MONDAY, APRIL 22np. 


InstITuTION or AUTOMOBILE ENGcINEERS: Norta or Eno- 
LAND .—The University, Sheffield. ‘‘ Recent Develop- 
ments in the Study of the Fatigue of Metals,” by Dr. H. J. 





Gough. 7 p.m. 





